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Belt Press. 


The illustrations on this and the succeeding 
page are of a hydraulic press, built by Wat- 
son & Stillman, of this city, for Fayerweather 
& Ladew, belt manufacturers, and is used by 
them for pressing the laps of leather belts in 
cementing them. The press is designed for 
belts up to seventy-eight inches wide, and 
to exert a pressure of 300 pounds per square 
inch of belt surface, this being the pressure 
determined upon as best for cementing laps. 
The pressure gauge is numbered to indicate 
when this pressure has been reached for belts 
of different widths regardless of the pressure 
on the rams, so that it is only necessary to 
watch the gauge, and when the figure cor- 
responding to the width of the belt being 
operated upon is reached, it is known that the 
pressure—300 pounds per square inch of belt 
surface—has been reached. 

On the lower platen is placed a sheet of 
pure rubber, one inch in thickness, on which 
the belt is placed. The upper platen, which 
has a movement of six inches, is forced down 
upon it by the large rams seen above the 
press, being driven by a ‘‘ two plunger vari- 
able delivery belt-driven pump,” with spe- 
cial attachments for stopping the action of the 
press at any desired point without shifting 
the belt. The large compressing rams are 
not fixed rigidly to the movable platen, but 
their Jower ends merely rest in sockets pre- 
pared for them, the weight of the platen 
being sustained by small hydraulic pistons 
working in cylinders placed in the frame of 
the machine at either end under the movable 
platen. By a valve shown at the left of the 
machine, and which is controlled by a lever, 
the pressure can be at any time thrown 
from the upper large cylinders to the small 
ones below, when the platen is quickly raised 
to its full height, though, of course, its 
motion in 
either direction 
can be stopped 
or reversed at 
any point. The 
two small rods 
seen connected 
to the platen 
are also con- 
nected to the 
short racks 
seen above, 
which are 
made to move 
together by 
means of the 
pinions and 
connecting 
cross shaft, the 
object being to 
cause the plat- 
en to have a 
uniform mo- 
tion at each 
end. Itisfound 
that where 
two hydraulic 
rams act upon 
a single platen 
in this way, if 
one or the 
other of the 
rams moves 
with slightly more friction than the other, 
or meets with slightly more resistance than 
the other, it stands still, the other ram doing 


all the moving until it meets sufficient resist- drawings, show 
ance to overcome that encountered by its press, which in operation has proven very 
fellow. It is the purpose of these rods efficient. It weighs about 
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and the racks to overcome any such smaller one for beltsup to sixty inches wide 
difference in frictional or other resistance as weighing about 12,000 pounds. 


may occur, 
A safety coupling is put in below the press- 


the 


construction 
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It seems not improbable 
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that steel is to 
ure gauge, which is so arranged that, when make one more important conquest 


steel bridges. Some of these things we have 
now, and the others are coming. The sub- 
stitution of steel for wooden ties will stop a 
serious drain on our American forests, which 
are undoubtedly being cut away too rapidly 
in many quarters. But it is to be hoped that 
this is not the only advantage to be gained, 
but that a tie may come into use which will 
make the rails more secure, and thus tend to 
greater safety and economy in the operation 
of roads. It does not seem unreasonable to 
expect that this will be done. It is claimed 
for steel ties, that by their use there will be 
less danger of displated rails than with 
wooden ties, which, in view of the fact that 
steel does not rot, seems to be a claim with 
a reasonable foundation. 
= “_ a 

Our English friends are clamoring for 
cheaper railroad freights. Freight tariff in 
England largely exceeds that in the United 
States; still ‘‘ labor is cheap in Europe.” 
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New Thirty-seven-inch Chucking 
Machine, 





We give herewith an illustration of a tur- 
ret-head chucking machine, capable of 
swinging work up to thirty-seven inches di- 
ameter, the bed being eight feet long. The 
form of bed in this machine is a novel 
feature, being such as to secure the greatest 
rigidity and strength for the metal used, and 
the bed and cabinet being Cast in a single 
piece, the weight and strength of which 
makes it an excellent and exceptionally rigid 
support for the working parts of the machine. 
A ‘‘well-hole” is cast through the bed, 
affording a free passage for chips. The 
outer support is also made in cabinet form 


the pressure is suddenly removed from it, the wood for use on railroads, by the substitution with shelves cast in, the two closets thus 
hand is allowed to go back gradually, and of steel ties for wooden ones, and that the formed giving ample space for all tools and 




















THIRTY-SEVEN-INCH CHUCKING 


LATHE. 





appliances usu- 
ally required 
in operating 
such a ma- 
chine. 

The head is 
back - geared, 
with ample 
power for the 
heaviest work 
done on such 
a machine. 
The cone pul- 
ley is for a 
4-inch belt, the 
largest step 14 
inches  diam- 
eter. A 24inch 
hole passes 
through the 
spindle. For 
throwing the 
back gear in 
or out of ac- 
tion there is a 
patent clutch 
which accom- 
plishes this 
without —stop- 
ping the ma- 
chine. It is 
operated by 
the lever seen 


the gauge is relieved of the sudden shocks | day is not far distant when we shall have | over the main bearing. The turret is hex- 
which it might otherwise receive. Our steel locomotives, drawing steel cars over | agonal in form, permitting tools or fixtures 


detail cuts, which are made from working 





steel rails, fastened to steel ties or laid over! to be bolted to the flat faces when desired, 
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holes being drilled for the purpose. It is 
12 inches diameter, with six 24-inch holes, 
and is provided with automatic feed and 
stop motion. The turret is automatically 
revolved, and locked by the backward mo- 
tion of the slide, and there is an arrange- 
ment by which this action can be made to 
take place at any point in the travel from 6 
to 14 inches, thus obviating the necessity 
for giving the full movement of the slide 
when doing short work. 

A removable chucking rest is attached to 
the turret base, and is fitted with suitable 
bushings, which steady the bar or drill. 

The design of this machine will, we think, 
meet the approval of those competent to 
judge of such matters; and, as might be ex- 
pected, the machine has proven very efficient 
in service. 

It is built by the Bridgeport Machine Tool 
Works, Bridgeport, Conn. 

Seog) eee 


Working of Railroads by Electricity. 
By Wuuis E. Haut, ALTOONA, Pa. 


(A Paper Presented at the Cincinnati Meeting of 
Mechanical Engineers.) 


All innovations are taken up and accepted 
but slowly, and it is generally only through 
the continual driving of stub- 
born facts that we are willing 
to step (and then often re- 
luctantly) from the beaten 
paths and ruts of our ances- 
tors. All of this is better 
than to inaugurate a revolu- 
tion, or attempt to divert a 
mass of moving bodies from 
one direction to its opposite, 


of cut-off than can be obtained in the present 
type of locomotive construction. With loco- 
motives the ratio of expansion at low speeds 
is correspondingly poor, nor can we expect 
to make an efficient engine of it, except in 
one working condition which is dependent 
upon the concurrence of so many variables 
that the engine is never worked in that ratio 
for any length of time. With stationary en- 
gines, however, the case is the reverse, as 
such are designed to work at a constant 
speed, and if properly proportioned would be 
utilized at the highest grade of expansion 
consistent with economy. This point would 
not vary much, as experience with hydraulic 
and electric plants would indicate. The 
fluctuations in the case of a railroad line 
would probably be even less, as the working 
is generally uniform throughout the twenty- 
four hours of the day. It would be a case 
of a properly loaded automatic cut-off engine 
‘against the equivalent of a similar engine 


| vacillating between an over to an under load, | 


jand such range of the broadest nature. 
| We must not lose sight of the fact that the 
| question of keeping the line clear is properly 
| held as of higher value in a closely worked 
| system than is the consumption of coal 
| which may result per the horse-power, which 


| the engine is to develop to reach its destina- 











or in any other way which 
would prevent the operations 
of our every-day life from 
continuing with undiminished 
vigor and efficiency. But if 
once we stand still we become 
stagnated, and while nothing 
is to be gained by stopping 























or visibly checking the main- 
tenance of an attained condi- 








tion, yet there is no reason 
why development and main- 
tenance should not go hand 
in hand, to the ‘advantage of 
both sides. So when people 
predict changes and advance- 
ments of a few years hence 
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we must not reject them with 
a feeling and criticism that r 
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speed. The questions of parts and velocity 
of steam are mentioned in passing. The re 
sistance of trains is now quite positively 
known to increase about with the square of 
the velocity, which would enter as a function 
in the power to be given to a motor to drive 
a train at a desired speed. With such a} 
means, however, the speed is limited only by | 
the power which is given in its design, and | 
is determined more by what the conditions | 
of the service will stand. 
With electric motors it would not be neces- | 
sary to have track-tanks and water stand- 
pipes distributed closely throughout the line, 
which means considerable to those who are | 
acquainted with the attention and repairs | 
(especially through the winter season) which | 
such arrangements demand. The delay, too, | 
where freight engines are not equipped with | 
water scoops, is apparent, and even this lat- 
ter method of filling tanks is beginning to | 
show its effects upon the schedule which it is | 
possible to make on lines which are worked | 
closely to their limit. Nor would it be neces- | 
sary to carry the dead weight of tender with | 
contained water, which is hardly as easy an | 
accompaniment as its name would imply. In | 
this connection it might be well to mention 
the annoyances from cleaning fires, as is re- | 





No argument is necessary to indicate the ad- 
vantage which electric motors would have 
over the present design, or over any other 
design of locomotive where all the requisites 
of an engine must be incorporated in so 
many isolated places. The failures from 
leaky flues, broken eccentric strap knocking 
a hole in the fire-box, blowing or knocking 
out cylinder-heads, and the multitude of ac- 
cidents which are happening every day on 
railroad lines, would be decreased to a mark- 
ed extent. The reduction in the internal 
friction of the driving mechanism is also ap 
parent. 

No comparative mention has been made of 
the cost of repairs, the too large percentage 
of power which is idle to have this work 
done, the reduction in the number of motors 
required to make the same train mileage (due 
to more uniform and consequent higher 
average speed, resulting in a reduction of 
time to go over a length of line), together 
with the loss of coal from irregular working 
of engine and boiler where the line is undu- 
lating, as is the case with all to a greater or 
less extent; also the attention and care which 
a large number of isolated boilers demand to 
keep them in a safe working condition, as 
well as the rapid wear of machinery where it 


quired in freight service where the division | is exposed to out-door influences, such as dirt 
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and the elements, as is the 
case with locomotives. In 
fact, the elimination of such 
details could be extended 
almost indefinitely, and in 
them there would appear vis- 
ions of a removal of a mass 
of the little annoyances from 
the shoulders of those who 
are now held responsible for 
the maintenance of this accu- 
mulation of complications, 
The loss in electric trans- 
mission has not been ne- 
glected, which, in a station 
controlling a line of, say, 30 
miles, would, at the present 


loo state of the science, amount 


to some 50 per cent.—which 
includes loss in dynamo, line, 
and the loss from an average 
working of motor. This, 
together with the cost of 
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necessary plant as capital, 
comprise the two main objec- 
tions against the introduction 
of electricity for transporta- 
tion purposes. 
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such would not be applicable 
to our ‘‘ working of to-day,” 
but rather stop to consider 
if our present methods could 
not be gradually altered to 
accept the new plan, provided 
it promised any better or 
more satisfactory results. With this as a 
preliminary, it is asserted that the day is not 
far distant when we will see the railroads, 
generally known as steam lines, run by elec- 
tricity from a central station. This is not, 
doubtless, the first time such an assertion 
has been made; but I have not as yet seen 
any discussion of the subject which has 
more than insinuated the advantages which 
would result in the operation of railroad 
lines by such a concentration of power, 
From a lack of time no attempt is made to 
analyze the two methods in a mathematical 
way, but rather it is aimed to point out some 
of the many advantages which the use of 
electricity allows, and which will inevitably 
result in operating a long line. 

With this object let us take a few of the 
changes which the substitution of centralized 
electricity would inaugurate when used in 
place of the present system of locomotives. 

One very important gain would be the 
concentration of the power at one point, for 
a given length of line, into a few cylinders, 
instead of working it in a number of isolated 
engines where the insulation is poor and the 
chances for condensation the best. A num- 
ber of central stations—located, say, at a dis- 
tance of 80 to40 miles apart—could be run 
by large, powerful engines, and the expan- 
sion of the steam worked at an economical 
point by better and more mechanical means 
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tion as scheduled. In furtherance of a re- 
duction in coal consumption, the use of con- 
densing—and possibly compounding—at a 
central station would raise this part of the 
working of the line to the highest grade of 
efficiency. 

In experiments recently made it was found 
that an electric motor could climb a grade of 
over fifty per cent., which is far beyond the 
point of adhesion of locomotives; so that in 
this direction we could look for a marked 
improvement. An analysis of the conditions 
in the two cases will disclose the reason for 
this, and no doubt all who have had any ex- 
perience with engines which were overloaded 
or which slipped their drivers easily will ap- 
preciate its importance. 

The question of attainable speed enters as 
a factor, for the speed to which an engine 
can safely be driven is known to have its 

| limits—and which, to all appearances, we are 
now closely approaching. The piston speed 
of an engine with 24 inches stroke and 68 
inches diameter of driving-wheels, traveling 
at 60 miles per hour, would be about 1,400 
feet per minute. An increase in the diameter 
of driving-wheels, with the object of de- 
creasing the number of strokes, makes the 
engine correspondingly weaker, so that two 
sharp horns of a dilemma are placed before 
him who attempts to design an engine to 
haul the increasing weight of trains at a high 


isa long one. ‘The experience with the cen- 
tralization of power where large hydraulic, 
electric or pneumatic plants are in operation, 
is that a greater amount can be supplied than 
it is necessary to develop at the station—that 
is, where there is much division (such as would 
be the case when the power is distributed 
through commercial districts and divided 
into small parts) a 50 to 60 H.P. plant can 
take and supply satisfactorily about 100 H. 
P. In railroad work such a ratio could 
hardly be looked for, as the number of trains 
would not be as large as the division where 
the power is distributed for mercantile and 
commercial purposes; but a reduction of 
some 25 per cent. can safely be counted 
upon. The reason for this is evident, as it 
never occurs that all the power will be used 
simultaneously which each division is capa- 
ble of exerting. With railroads, too, it will 
not occur that all trains would be exerting 
their maximum power, such as, for instance, 
climbing heavy grades at the same time. 
The best kind of mechanical ingenuity and 
high efficiency of any mechanical design 
which is made to accomplish a given object 
are dependent, principally, upon reducing 
the number of parts which it contains, so 
long as the desired result is obtained. Mul- 


_tiplication of parts increases the number of 


pieces to wear, and consequent repairs, as 
well as the chances of failure from breakage. 


No attempt is made to take 
up the advantages or disad- 
vantages (as shown by mathe- 
matical calculation) resulting 
from such a system, but it is 
merely desired to mention 
some of the many practical 
points which would be met, 
eliminated or improved upon by the sub- 
stitution of electricity to general, railroad 
working. Nor is it that its introduction 
is anticipated within a year or two; but 
we cannot but acknowledge that the ap- 
plication of electricity is becoming more gen- 
eral, and, from the rapidity of its develop- 
ment, its use for such purposes is hardly 
more distant than the most sanguine of its 
advocates would predict. 

The combination of electrical with me- 
chanical engineering will bring about as 
much of a revolution in the future as it has 
done in the past; but in all its applications 
we must expect to see it creep before we 
may see it walk. A more thorough inter- 
mingling of the mechanical, however, would 
hardly be a detriment to much of the so-call- 
ed electrical engineering. 


———_-4>o————— 


Forced Draught in the British Navy. 


Naval officers are not remarkable for 
unanimity of opinion. What they had to 
say during the discussion at the Institution 
of Naval Architects on Mr. White’s paper is 
the more striking. It will have been seen by 
those who have read our report of the meet- 
ing, that admirals and captains alike drifted 
away from other subjects and concentrated 
their energies on discussing foreed draught. 
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Several points of considerable importance 
were settled, one being that the use of forced 
draught is now to all*intents and purposes 
prohibited in the navy. All the appliances 
for its use are there—fans, engines, closed 
stokeholds, and air locks; but these things 
are not to be used save for the purpose 
of supplementing the funnels. These in 
ships of war are kept short. The air finds 
considerable difficulty in making its way 
into the recesses and depths of the ship, and so, 
in order that steam may be kept up, the fans 
must be run. On the measured mile once in 
a ship’s commission, forced draught may be 
used to such an extent that an air pressure 
equal to one inch of water will be main- 
tained in the stokeholds. Again, if a ship 
has to run away from a foe, resort may be 
had to what is regarded as a desperate 
remedy, but nothing more than this is 
sanctioned. One gallant admiral very truth- 
fully said that there was a strict analogy 
between using forced draught and sitting on 
a safety valve. If acaptain had to run for 
his life, and had boiler power enough, he 
could no doubt screw down his safety valves 
in order to go faster, taking his chance that 
his boilers would bear the extra stress. It 
seems that it would be much safer to carry 
200 pounds pressure in a boiler ordinarily 
working at 150 pounds, than to work it for 
three or four hours with two inches water 
pressure. In one word, forced draught at 
sea is, in her Majesty’s Navy, a total failure. 
There is nothing to be gained by glossing 
over the facts. There is something to be 
gained by recognizing their existence, and 
seeking out the cause of the failure and its 
remedy. 

The nature of the failure is very simple. 
The tubes all leak at the combustion cham- 
ber end if the fires are urged by fans beyond 
acertain point. Why do they leak? Mr. 
Seaton, during the discussion on Mr. White’s 
paper, pointed out that he came to London 
from the North to attend the meeting behind 
an engine which worked with forced draught, 
but the tubes were not expected to leak in 
consequence of the forced draught. It is 
certain that without forced draught the 
work of our railways could not possibly 
be carried on. The rate of combustion ona 
locomotive fire-grate is twice that which ob- 
tains ina marine boiler pushed by forced 
draught as hard as possible. The tempera- 
ture in the furnace of a locomotive ought to 
be higher than that in the combustion 
chamber of a marine boiler. The marine 
boiler being worked with pure water, the 
tube-plates are clean; but this is not quite 
true of any locomotive. In all cases a little 
lime will be found on its plates and tubes, 
but this does not appear te do any harm. In 
what does the cause of the difference in 
results reside? That there is a difference 
and a cause is clear. In the first place there 
is a difference in the form of the two boilers, 
but, so far as can be seen, save in one respect, 
this difference ought to be in favor of the 
marine boiler. There is in the latter a 
longer run than there is in the former, for 
the products of before they 
reach the tubes, and they ought to be cooler. 
We believe, however, that this is not true ; 
at least, in so far as the tube-plate is con- 
cerned. In the locomotive a brick arch is 
always interposed between the grate and the 
tube-plate. This protects the tube-plate in 
large measure from the radiant heat of 
the fuel. The tube-plate is so closely pierced 
with holes that there is very little of it left, 
and the flame turning over the top of the 
brick arch is shot straight at the mouths 
of the tubes, so to speak; and in so far the 
plate itself is spared something. Now, in 
the marine boiler the case is very different. 
It is highly probable that when forced 
draught is used the ignition of the gases is 
not complete until mixture with the air has 
been perfected by the baffling, and twisting, 
and change of direction which occurs in the 
combustion chamber, has taken place. It is 
probable that, after all, the temperature ina 
combustion chamber may be higher than in 
a locomotive furnace ; higher, indeed, than it 
is inany other part of the boiler. Again, the 
flame is not directed straight into the tubes ; 


combustion 


and licking it closely. The most powerful 
impact of the flame will be directed against 
the top edges of the tubes, and just within 
them, so to speak, while the bottom edges 
This will 
tend to produce distortion of form in the 
tube. Again, we find that in a locomotive 
the tube-plate is almost invariably of copper. 
This is an indolent metal with no particular 
will of its own, and as the tubes expand and 
contract in length, it follows them willingly 
enough. Indeed, there is so little of it left 
that there is nothing to stand up against the 
push or pull of the tubes. Attempts have 
been made in this country to use steel or iron 
tube-plates, but they have invariably ended 
in failure. They are, it is true, used in the 
United States, but they can only be got 
to stand by making them very thin. Steel 
tube-plates only 2 inch thick have been, it 
is said, got to do very well; but we know 


will to a certain extent be spared. 


nothing of such thin tube-plates in this coun- 
try. The tube-plate of a marine boiler is of 
steel, never less than half-inch thick, usually 
thicker. The comparatively 
large diameter, and widely, and 
many screwed stay tubes are put in. The 
result is that we have an extremely rigid 
plate. When a boiler tube alters its length, 
either of three things must happen. The 
tube plate must breathe in and out, follow- 
ing the tubes, or the tubes must slip in the 
plates, or both actions will take place : there 
will be a little breathing and alittle slipping, 
It is easy to see thata struggle will be fought 
If the 
tube is wedged in very tightly, then the 
plate must breathe. If the tube is not 
wedged tightly, then it will slip. If it slips 
it will leak. Now, the tubes in a marine 
boiler weigh a great deal. At 5 pound to 
the square foot the tubes alone in a big 
When 
weight has to be cut down to the lowest 


tubes are of 
spaced 


out between each tube and the plate. 


marine boiler will weigh five tons. 


limit, the engineer is strongly tempted to use 
thin tubes, and 
naval boilers are one. or 
gauges thinner than in mercantile marine 
boilers. But it is very well known that it is 
a difficult job to keep a thin tube tight, 
unless it is also a small tube. In 


accordingly the tubes in 


sometimes two, 


other 
words, the tubes cannot be wedged fast 
in the tube-plate. The expander sets outa 
ring just inside the plate. The 
lengthens, and as this ring cannot be driven 
through the plate, the plate has to go. The 
boiler will remain tight for such a time as 
the tube is kept long. ‘The fire 
opened, there is a rush of cold air; the tlame 
is probably extinguished for the moment in 


tube 


door is 


the combustion chamber, the tubes instantly 
contract, but the stiff tube-plate obstivately 
refuses to return, and the tubes slip back 
through the plate ; 
forced up against the edge of the holes, and 
there isa leak. All this ought to be well 
known, but it seems to be forgotten. Ver 


the collar is no longer 


haps it is no one’s business in particular to 
know it, or, knowing it, to act on the knowl- 
edge. 

We find, then, that there is no real analogy, 
such as Mr. Seaton desired to draw, between 
the locomotive and the marine boiler. The 
former has a mere basket of a tube-plate ; a 
flexible skeleton which can move in and out 
an eighth of an inch or so without seriously 
distressing itself or the tubes. Again, loco- 


motive tubes are almost always made of 


either brass, or copper with brass ends. 
Iron tubes are used, but only to a limited 
extent, and never in the very best practice. 
answer for goods 


They can be made to 


engines. The brass tubes are much thicker 
in proportion to their diameter than the iron 
tubes of a marine boiler are. They are, 
therefore, more easily wedged in tightly, 
and it is not impossible that copper will take 
a tighter hold, so to speak, of a brass tube, 
than steel will take of a steel or iron tube. 
On the other hand, a locomotive boiler tube 
is much longer than a marine boiler tube. 
It is by no means vertain, however, that this 
means that the total expansion of the former 
must be much greater than that of the latter. 
Indeed, we are strongly disposed to think 
that the fact that the metal of the marine 


boiler tube must be hotter than the metal of 





it curls along the tube-plate, flowing up it 


the locomotive boiler tube equalize 


may 


MACHINIST 


But it is well known 
that locomotive tubes will leak now and 
then, and to prevent this the late Mr. 
Stroudley always cambered his tubes. Thus 
a tube 11 feet long, and 2 inches in diam- 
eter, was bent 2 inches out of the straight. 
This gave flexibility. 

The deductions to be drawn from all that 
we have endeavored to put before our readers 
are very simple. It is essential that the tube- 
plate shall be flexible either at the back or 
the frontend. In ordinary practice the front 
tube-plate of a marine boiler is enormously 
stiff, being, indeed, the front plate of the 
shell proper. In this respect, again, the ma- 


matters in this respect. 


rine boiler is much worse than the locomotive, 
which has two flexible plates, one at each end 
of the tubes. 
tube plate 
end of 


There is no reason why a thin 
should not be used on the front 
marine There is, indeed, 
room enough in them to permit special ar- 


boilers. 


rangements for securing flexibility to be em 
Thus, for example, a stamped steel 
plate, corrugated round the edges, might be 


ployed. 
used. In the second place, it seems to be de- 
sirable to use copper as the material for the 
back tube plate. The question of expense 
consideration at all. 
In the third place, it seems to be desirable to 
fit something equivalent to the brick arch of 
the locomotive in the combustion chamber, 


should not come into 


in such a manner that the flame would not be 
permitted to lick the tube-plate, but would be 
directed so that it would flow more in the 
right line of the tubes. 

Mr. Fothergill pointed out that he had a 
considerable number of forced draught ma- 
rine boilers at work with success ; so has Mr. 
we have endeavored to 
show, there are points of difference between 


Ilowden. Sut, as 


the boilers used in the Navy and the mer 
chant service, which, although apparently 
small, render them non-comparable. = Mr, 
Fothergill, too, uses a very moderate draught, 
This ought to 
be perfectly safe, and apparently is. Both 
Mr. Fothergill and Mr. Seaton dwelt on the 
cold air difficulty when closed stokeholds were 


less than one inch of water. 


used. It would exceed the limits of space at 
our disposal to attempt here the discussion of 
the vexed questions of closed stokehold versus 
It must not be forgotten that 


Mr. Yarrow has been 


closed ash-pit. 
perfectly successful 
with the first, but it is noteworthy that he did 
not achieve until he had adopted 
special precautions for letting his tube-plates 


success 
breathe. Finally we may say for ourselves 
that we believe that forced draught can be 
made quite successful in the Navy, but sue 
cess will not be attained by trying to stick 
fire-clay ona tube-plate, but by taking stock 
of the 
eliminating them. 


causes which induce leakage and 

Any marine boiler that 

will fit into a given limited space will not do 

for forced draught.—The London Hngineer, 
a <=> a 

Odontics, or the Theory and Practice of 


the Teeth of Gears. 
By Gro. B. GRANT 
FOURTIL PAPER. 
18.—THE FRICTION OF APPROACH. 

When the point of action between two 
teeth is approaching the pitch point, that is, 
when the action is approaching, the friction 
between the two tooth surfaces is greater than 
when the action is receding, This extra fric 
tion is always present, but is most trouble 


re 





Friction of 
approach 


he J 
2. 33. 


some when the surfaces are very rough, as on 


\ \ 


cast teeth, giving little trouble when the teeth 
When the 
gear (98) is used, the friction 


are properly shaped and well cut. 
roller pin 
between the teeth is rolling friction, and is 
no greater on the approach than on the recess, 





The difference in the friction is probably 





3 


due to the difference in the direction of the 
pressure between the small inequalities to 
which all friction is due. When the gear D, 
Fig. 33, is the driver, the action between the 
teeth is receding, and the inequalities lift over 
each other easily, while if F' is the driver, 
the action is approaching, and the inequalities 
tend to jam together, 

In the exaggerated case illustrated, it is plain 
that the teeth are so locked together that ap 
proaching action is impossible, while it is 
equally plain that motion in the other direc- 
tion is easy. The same action takes place in 
a lesser degree with the small inequalities of 
ordinary rough surfaces, 

The action of the common friction pawl, 
Which works freely in one direction and jams 
hard in the other, is upon the same principle. 
A weight may be easily dragged over a rough 
surface that it could not be pushed over by a 
force that is not parallel to the surface. 

The extra friction of approaching action 
can be avoided by giving the driver the long 
est face. When the driver has faces only, 
and the follower has only flanks, the action is 
particularly smooth. 

Teeth that are subject to excessive maxi- 
mum obliquity, such as cycloidal teeth, should 
not be selected for rough cast gearing, for it 
is the maximum rather than the average obli- 
quity that has the greatest influence. 

49.—EFFICIENCY OF GEAR TEETH, 

Much has been written, but very little has 
been done to determine the efficiency of the 
teeth of gearing in the transmission of power, 
and therefore but little of a definite nature 
can be said. The question is mostly a prac 
tical one, and should be settled by experi- 
ment rather than by analysis. 

The only known experiments upon the fric 
tion of spur gear teeth are the Sellers experi 
ments, more fully detailed in (112), and but 
one of these relates to the spur gear. From 
that one it is known that a gear of twelve 
teeth, two pitch, working in a gear of thirty- 
nine teeth, has an efficiency varying from 
ninety per centum at a slow speed to ninety 
That is 
an average of tive per centum of the power 
received is wasted by friction at the teeth and 
shaft 
close approximation to that for any ordinary 
practical case. 

Although 


cide such a question as this, it can do much 


nine per centum ata high speed. 


’ 


bearings. This result is probably a 


theory can do nothing to de 


to indicate probable results. 

If a pair of involute teeth, for example, 
move over a certain distance, w, either way 
from the pitch point, the distance being mea 
sured on the pitch line, they will do work that 
is theoretically determined by the formula : 
IP kth 

. a 
in which 7 is the coeflicient of friction, P is 
the pressure, and 4 and / are the pitch radii 


work done w? 


of the gears. The positive sign is to be used 
for gears in external, and the negative sign 
for those in internal contact. 

The loss by friction, as shown by the for 
mula, decreases directly as the diameters in 
crease, the proportion of the diameters being 
constant, 

The loss increases rapidly with the distance 
of the point of action from the pitch point. 
When the contact is at the pitch point the 
teeth do not slide on each other, and there is 
no loss, but away from that point the loss is 
as the square of the distance in this case, and 
in a still greater proportion in the case of the 
eycloidal tooth. Therefore a short are of 
action tends to improve the efficiency. 

It has been satisfactorily determined that 
the loss is greater during the approaching 
than during the receding action. This is not 
shown by the formula, but it may be laid to 
a variation in the coefficient (f. 

The formula shows that the loss is inde 
pendent of the width or face of the gear, 
and therefore strength can be increased by 
widening the face, without increasing the 
friction, 

If the work of 
pared with that of external gearing of the 


internal gearing is com- 


same sizes, the losses are in the proportion, 
k—h 
k + h’ 
so that the internal gear is much the more 





economical, particularly when the gear and 
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pinion are nearly of the same size. If the 
gear is twice the size of the pinion the loss 
is but one-third of the loss when both gears 
are external. 

Small improvement can be effected, by put- 
ting a small pinion inside rather than outside 
of alarge gear. A six-inch pinion working 
with a six-foot gear has but 1.18 times the 
loss by the same gears, when the gear is in- 
ternal. 

Theoretical efficiency is discussed at great 
length in the Journal of the Franklin Insti- 
tute, for May, 1887. Also by Reuleaux, and 
again by Lanza, in the Transactions of the 
American Society of Mechanical Engineers 
for 1887, and the discussion has been carried 
far enough. 

A series of experiments with gear teeth of 
various sizes and forms, of various metals, 
would add greatly to our knowledge of this 
important matter. 

A true determination of the efficiency of 
the rough cast gear, as compared with that of 
the cut gear, would tend to discourage the 
use of the former for the transmission of 
power, for experiment would undoubtedly 
show that the power wasted by the cast gear 
would soon pay the difference in cost of the 
better article. 

50—STRENGTH OF A TOOTH. 

The strength of a tooth is the still load it 
will carry, suspended from its point, and is 
to be carefully distinguished from the horse- 
power, or the load the gear will carry in 
motion. 

The strength of a substance is not a fixed 
element, but will vary with different samples, 
and with the same sample under different 
circumstances, allowance must be made for 
the amount of service the sample has seen, 
concealed defects must be provided against, 
and therefore nothing but an actual test will 
surely determine its character, 

Although no possible rule can be depended 
upon, the ultimate or breaking strength of a 
standard cast-iron tooth, having an addendum 
about equal to a third of the circular pitch, 
will average about three thousand five hun- 
dred pounds multiplied by the face of the 
gearand again by the circular pitch, both 
in inches. 

But a tooth should never be forced up to 
its ultimate strength, and the best practice is 
to give it only about one-tenth of the load it 
might possibly bear, so that the following 
rule should be used. Multiply three hundred 
and fifty pounds by the face of the gear, and 
again by the circular pitch, both in inches, 
and the product will be the safe working 
load of one tooth. 

Example: A cast-iron gear of one inch 
pitch, and two inches face, will safely lift 
350 &X 2 X 1 = 700 pounds, although it 
would probably lift 7,000 pounds, 

When there are two teeth always in work- 
ing contact, it is safe to allow double the 
load, but care must be taken that both teeth 
are always in full contact. 

A hard wood mortised cog has about one- 
third of the strength of a cast-iron tooth ; 
steel has double the strength ; wrought-iron 
is not quite as strong. 

A small pinion generally has teeth that are 
weak at the roots, and then it will increase 
the strength to shroud the gear up to its 
pitch line, but shrouding will not strengthen 
a tooth that spreads towards its base, like an 
involute tooth, and when the face of the 
gear is wide compared with the length of the 
tooth the shroud is of little assistance. 

It does not increase the strength of a tooth 
to double its pitch, for when the pitch is 
increased the length is also increased, and the 
strength is still in direct proportion to the 
circular pitch, while the increase has reduced 
the number of teeth in contact at a time. 

Cut gears and cast gears are about equal 
as to actual strength, with the advantages in 
favor of the cut gear, that hidden defects are 
likely to be discovered, and that it is not as 
liable to undue strains on account of defective 
shape. 

The rules for strength must not be used for 
gears running at any considerable speed, for 
they are intended only for slow service, as in 
cranes, heavy elevators, power punches, etc. 

51.—HORSE-POWER OF CAST GEARS. 


of power it may be depended upon to carry 
in continual service. 

It is very well settled that continual strains 
and impact will change the nature of the 
metal, rendering it more brittle, so that a 
tooth that is perfectly reliable when new 
may be worthless when it has seen some years 
of service. This cause of deterioration is 
particularly potent in the case of rough cast 
teeth, for they can only approximate to the 
true shape required to transmit a uniform 
speed, and the continual impact from shocks 
and rapid variations in the power carried 
must and does destroy the strength of the 
metal. 

There are about as many rules for com- 
puting the power of a gear as there are 
manufacturers of gears, each foundryman 
having a rule, the only good one, which he 
has found in some book, and with which he 
will figure the power down to so many 
horses and hundredths of a horse as con- 
fidently as he will count the tecth or weigh 
the casting. 

Even among the standard writers on en- 
gineering subjects the agreement is no_bet- 
ter, as shown by Cooper's collection of 
twenty-four rules from many different wri- 
ters, applied to the single case of a five-foot 
gear. See the ‘Journal of the Franklin 
Institute” for July, 1879. For the single 
case over twenty different results were ob- 
tained, ranging from forty-six to three- 
hundred horse-power, and proving conclu- 
sively that the exact object sought is not to be 
obtained by calculation. 

This variety is very convenient, for it is 
always possible to fit a desired power to 
a given gear, and if a badly designed gear 
should break, it isa simple matter to find a 
rule to prove that it was just right, and must 
have met with some accident. 

Although no rule can be called reliable, 
the one that appears to be the best is that 
given by Box, in his Treatise on Mill Gear- 
ing. Box’s rule, which is based on many 
actual cases, and which gives among the 
lowest, and therefore the safest results, is by 
the formula: 
12etfa/ dn 

1,000, 
in which ¢ is the circular pitch, fis the face, 
dis the diameter, all in inches, and 7 is the 
number of revolutions per minute. 

Example: A gear of two feet diameter, 
four inches face, two inches pitch, running 
at one hundred revolutions per minute, will 


Horse-power of a cast gear = 


transmit 
2x2x2 2 00 
12 x2 2x 4x 4/24 X 100_ 94) 
1,000 
For bevel gears, take the diameter and 


pitch at the middle of the face. 

It is perfectly allowable, although it is not 
good practice, to depend upon the gear for 
from three to six times the calculated power, 
if it is new, well made, and runs without 
being subjected to sudden shocks and varia- 
tions of load. 

The influence of impact and continued 
service will be appreciated when it is con- 
sidered that the gear in the example, which 
will carry 9.4 horse-power, will carry seventy 
horse-power if impact is ignored, and the 
ultimate strength of the metal is the only 
dependence. 

A mortise gear, with wooden cogs, will 
carry as much as, or more than a rough cast- 
iron gear will carry, although its strength is 

The elasticity of the wood 
spring and stand a_ shock 
more brittle tooth of 
And, for the same 


much inferior. 
allows it to 
that would break a 
much greater strength, 
reason, a gear will last longer in a yielding 
wooden frame than it will in a rigid iron 
frame. 
52.—HORSE-POWER OF CUT GEARS. 

We know a little, and have to guess the 
rest, as to the power of a cast gear, but with 
respect to that of a cut gear we are not as 
well posted, for there are no experimental 
data upon which a reliable rule can be 
founded, 

Admitting, as we must, that impact is 
the chief cause of the deterioration of the 
cast gear, we are at liberty to assume that a 
properly cut and smoothly running cut gear 
is much more reliable. 


safely assume that a cut gear will carry at 
least three times as much power as can be 
trusted to a cast gear of the same size. 

The great reliance of those who claim that | 
a cast gear is superior to a cut gear is upon 
the hard scale with which the cast tooth is | 
covered. This scale is not over one hun- 
dredth of an inch thick, is rapidly worn 
away, and is of no account whatever. From 
that point of view it is difficult to explain 
why a wooden tooth will outwear an iron 
one, although it is softer than the softest cut 
iron. 

Assuming that a cut gear is about three 
times as reliable as a cast gear, we can com- 
pute its power by the formula : 

_ ef van 
= 30 

in which ¢ is the circular pitch, f is the face, 
and d is the pitch diameter, all in inches, and 
n is the number of revolutions per minute. 


Horse-power of a cut gear 
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The Effect of an Unbalanced Eccentrie 
or Governor Ball on the Valve Motion 
of Shaft-governed Engines. 


By Joon E. Sweet, Syracuse, N. Y. 


(A Paper Presented at the Cincinnati Meeting of Me- 
chanical Engineers.) 


governors, known as shaft governors, can be 
divided into two classes. In one class, 
the eccentric is forced over, through 
the agency of some wedging action, 
such as a secondary eccentric or slide. 
In the other class, the eccentric is 
pulled or pushed, by the force of the 
governing weight direct. 

The advantage of the first class is, 
that any resistance in the valve does 
not recoil on the governing weight, 
and hence affect it, and the disadvan- 
tage is, that the extra friction impairs 
its sensitiveness. The advantage in 
the second class is, that of possible 
sensitive governing, and the disadvan- 
tage of being easily disturbed by ex- 
ternal influences. 

In discussing the question some ten 
years ago, with the late John Coffin, 
as to what would be the effect on the 
valve motion of an engine, were the 
governor ball unbalanced, he said, 
‘““The ball would revolve in a circle, but the 
center of the circle would be below the cen- 
ter of the shaft.”* 

This seemed so reasonable that 
accepted as a fact—until the last year we 
labored under the delusion, notwithstanding 
that disturbed valve motions were occurring 
with disagreeable frequency. We contented 
ourselves by attributing the cause to every 
possible agency but the true one. Some- 
thing like a year ago, Mr. E. J. Armstrong. 
of this society, had an aggravated case of 
valve disturbance in an engine, well suited to 
experimenting ; and as a matter of investi- 
gation, he fixed a pencil in the eccentric and 
obtained the diagram, accurately reproduced 
in Fig. 190. 
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it was 
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Vig. 190. 





His belief that the distortion of the eccen- 
tric curve must have been caused by the un- 
balanced eccentrics led him to the considera- 
tion of the effect of gravity on a weight, 
working under the condition of an unbal- 
anced governor ball. For the action of an 
unbalanced eccentric is the same in extent 
as a governor ball which had added to it 
weight enough to counterbalance the eccen- 
tric, and with the eccentric omitted. 


* This is the only case of the kind where I ever 
knew him to be mistaken, and the last letter I ever 
received from him was in acknowledgment of this 








The horse-power of a gear is the amount 


No definite rule is possible, but we can 


error.—dJ. E. 8. 





| 
| unbalanced governor weight? 


| the wheel 


| yet ; 


The fast-growing family of steam engine | 


To put this problem in its most simple 
form, what will be the effect of gravity on an 
Assume that 
the ordinary fly-wheel <A, Fig. 191, has 
arranged within it a weight B, free to move 
radially, and held in, against centrifugal 
force, by the spring C. With the spring 
properly proportioned to a given speed, given 
the proper initial tension, and the wheel 
maintained at that speed, the tendency of the 
ball to go out by centrifugal force, and the 
tendency of the spring to draw it in, will ex- 
actly balance each other, wheresoever the 
ball may be placed. So that, were it not for 
the disturbing influence of gravity, the ball 


| might be set anywhere out or in, and would 


there stay, so long as the constant speed of 
was maintained. To consider 
what the effect of gravity would be, acting 
upon this weight under these conditions, 
assume, when the wheel is turning in the di- 
rection shown by the arrow, that the weight 
is ata. When the weight has reached the 


| position 6, gravity has drawn it out from the 


center ; atc, it is farther out; at d, farther 
at e, still farther, and so on until it 
arrives at g, after which, at /, it is drawn in 
by gravity, and so on would reach the point 
a, at the completion of the revolution. This 
curved path of the disturbed ball corresponds 
with the eccentric curve obtained in Arm- 
strong’s experiment ; and it will be seen 





Fig. 191, 


that, instead of being a circle, with its center 
below the center of the shaft, it is not a 
circle, and the center is directly at one side, 
in the best possible position to disturb the 
valve motion of 4 horizontal engine. It will 
also, by a slight reflection, be understood that 
the slower the speed, the greater the disturb- 
ance; because the longer the time given to 
gravity to act, the greater its effect. 

Ido not know that the discovery of this 
fact in regard to the revolving weight, or 
this method of presenting it, is here given 
for the first time; but if it is, Mr. Armstrong 
is entitled to due credit for its discovery and 
its elucidation. 

The effect of this disturbance, caused by 
either an unbalanced eccentric, governor 
| ball, or other unbalanced elements in the 
governing mechanism, will be better under- 
stood by reference to the small curved line C, 
which is parallel to the path of the ball. 
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“The Swinerton Locomotive. 


(Communication.) 
Editor American Machinist : 


Iam greatly obliged to you for the gra- 
tuitous advertisement of our locomotive 
‘* Onward,” that appeared in s0 prominent a 
place in your issue of the 1st instant. 

I shall be under further obligations to you 
if you will kindly inform me what ‘‘ the 
well known laws of mechanics and of fric- 
tion” are, to which you allude, and direct me 
where they may be found. 

Since ‘‘ Mechanical Engineer” follows 
| your name in the caption of your paper, you 
|should know where to turn to these laws 
| without giving you much trouble. Hoping 
| you will do me this favor, I remain, 





| Yours, ever truly, 
C. E. SwInERTON, 
Prest. Swinerton L. D. W. Co. 
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Stress in Structures. 


PARALLELOGRAM OF FORCES. 


In our issue of April 10th, page 4, we 


have shown experimentally the important | given, namely: If two forces acting on a! 
I £ 

property of the parallelogram of forces. | point be represented in magnitude and direc- 

| tion by the adjacent side of a parallelogram, 


There we suspended two equal weights from 
the extremities of the thread, and another 
heavier weight from its center. Now let us 
determine experimentally, and examine the 
result by suspending unequal weights from 
the ends of the thread. For this purpose 
we use the same apparatus as before, as will 
be seen by comparing Fig. 2 in the former 
paper with Fig. 1 in the present one. Sus- 
pend a weight of 6 pounds from the end D, 
and another weight of 4 pounds from the 
end F’; also at C, somewhere about the mid- 
dle of thread, attach another thread, and 
from it suspend a third weight of 8 pounds. | 
After a few oscillations this system of | 
weights will come to rest, and the threads 
place themselves in certain definite positions, 
just as they did in the previous experiment 
Here we have again a point C, acted on by 
three forces. The directions in which these 
forces act are of course shown by the direc- 


\f ¢ g like it did in the last example. 


acted on as the combined effect of the two | 
| forces, is called the resultant of the two/| 
|forces. Here, then, the results of our experi- | 
| ment again establish the important property 


lof the parallelogram of forces previously 


| 


then the resultant of the two forces will be 
represented in magnitude and direction by 
the diagonal of the parallelogram which 
passes through the point on which the forces 
act. It will be noticed in this example that | 
the diagonal d i does not bisect the angle | 
The | 
reason for this is plain; for the resultant of | 
two forces will always lean more to the | 
greater of the two forces than to the smaller 








| Straight lines ; 
ifhg i. 
|lelogram will now not only represent the 
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sent one pound; now, since the verti¢al force is 
equal to 8 pounds, make #78 inches long; from 
h as acenter, and with a radius of 4 inches, 


| describe an arc of any length; from ¢ asacen 
| ter, and with a radius of 6 inches, describe 


another arc cutting the former one in the 
point f. Join f and /, also f and 7, by 
complete the parallelogram 
The sides f ¢ and ¢ g of the paral- 


magnitude of the two forces, but these sides 


|}also show the directions in which the forces 


act ; these directions were to be found. 

Let us proceed one step further; prolong 
the diagonal / ¢ towards #, and make ( & 
equal to 8 inches, so as to represent by our 
scale a force of 8 pounds. We have now 
drawn three lines, f ¢, ¢ g and Ck, which 
completely represented the three 
given forces acting on the point 
(. To prove that the construe 
tion is correct, let us hold the 








tions of the threads, and the magnitude of | 
the forces are represented by the weights. | 
Now, place behind these threads a piece of | 
paper attached to a drawing-board, and on 
the paper draw a line f ¢ parallel to thread 
A C, also ¢ g parallel to  B, anda third line 
parallel to ( @. The tension on the thread 
C @ is evidently equal to 8 pounds, there- 
fore lay off on the line C @ a distance C k 
equal to eight parts frem any scale of equal 
parts—a decimal scale should be preferred ; 
with the same scale make f 7 equal to six | 
equal parts, because the tension on the thread | 
A C isevidently equal to 6 pounds; and lastly 
make i g equal to 4 parts of 

the same scale. If, for in- f 

stance, we adopt half of an b. 

inch to represent one pound, SENS 
then the line ( k must be 4 a 

< 8=4 inches; the line f?, Ks 7 
equal to } X 6 = 3 inches ; 
and the line 7 g equal to 
} x 4 = 2 inches. So far, 

we have represented com- 
pletely on paper the three 
forces acting on the point C. \ 
Through the point / draw a \ 

line f h parallel to 7g; and ‘ 
through g draw h g parallel x 
to f t, meeting f A in the * 


| 
| 
| 
| 





point A; join the points / ke Pe 


and ¢ by a straight line. 
Here, then, we have a par- 
allelogram fh g ¢, and its 
diagonal A ¢. Now let us 
examine the diagonal; we 
find—if the figure has been 
correctly drawn—that if the 
diagonal A ¢ is prolonged 
downwards it will coincide 
with the line (4; that is to 
say, the diagonal / 7 and the 
line C k& will form one 
straight line. Again, meas 
uring the diagonal / ¢, we 
tind that it is exactly the 
same length as C k; if, for 
instance, the line C x is 4 
inches long, then the diagonal 
hi will also be 4 inches long. Now, because 
hiand Ck are equal to each other, they 
represent forces of equal magnitudes, and 
because 2 ¢ and C k& lie in the same straight 
line, these forces act in one straight line ; but 
there is this difference: the force represented 
by the line C & evidently acts downwards, 
as indicated by the arrow, and it must also | 
be evident that the force represented by h 7) 
acts upwards, because it is the combined 
effect of the two forces, f ¢ and@ g, hence 
here we have two equal forces, h ¢ and C k, 
acting in opposite direction, and therefore 


must balance each other. 

But our experiment shows us that the 
forces f ¢ andi g also balance the force C k, 
hence it is plainly seen that these two forces 
can be replaced by the force A 7. Ina pre- 
vious paper we have seen that a single force 
which will exactly replace two other forces, 
and produce the same effect on the point 
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one ; now, since f 7 is greater than 7 g, the 
resultant ¢ 2 will lean towards f 7¢, and 
consequently the angle A ¢ f will be smaller 
than the angle h 7 g. 

The investigation of these experiments also 
teaches us how we may find, by a graphical 
method, the direction of any two forces in a 
system of three forces acting on a point, the 
three forces being in equilibrium, the magni- 


‘tude of all the forces and the direction of 


one of them being given. For example: 
There are three given forces of 6, 4 and 8 
pounds acting on a point ; these forces are in 
equilibrium ; the force of 8 pounds acts 
downwards in a vertical direction; find the 
direction of the other two forces. 

Assume the drawing-board to be removed 
from behind the threads. Draw on it a ver- 
tical line 4 ¢ (we refer here to Fig. 1), adopt 
some scale of equal parts to represent units of 
weight, for instance, adopt one inch to repre- 


drawing behind the threads 
from which the weights of 6,8 
and 4 pounds are suspended, as 
shown in the figure; we shall 
find that two of the sides of the 
parallelogram, namely, f'¢ and 
ég, will coincide with the direc- 


B, and the prolongation of the 
diagonal / ¢ will coincide with 
Ck, which plainly shows that 
the construction is correct. If 
we had made the side f/ equal 
to 6 inches instead of 4 inches, 





and the side 7 ¢ equal to 4 inches 
instead of 6 inches, then we 
would have been compelled to 
suspend the weight of 6 pounds 





from the end /’, and the weight of 4 pounds 
from the end PD), before we could have made 
the prolongation of the diagonal / 7, the sides 


J ¢ and ¢ g coincide with the directions of the 


threads. In either case the magnitude of the 
angles fih and A é g will not be changed, 
and consequently the relative directions of 
the forces will remain the same. 

This experiment again asserts the principle 
of the parallelogram of 
forces acting on a point have a resultant; 
the two forces are represented in magnitude 
and direction by two adjacent sides of a 
parallelogram, and the resultant is represent- 
ed in magnitude and direction by the diago- 
nal of the parallelogram. 

Here we have 
finding the direction of the forces 
their magnitudes are known; but by a little 
reflection it will easily be seen that, if we 
know the directions in which three forces act 


forces, that two 


shown the manner of 


when 


tions of the threads A (' and ( 








Fig. 3. 





a 


2) 


on a point, and the magnitude of one of them 
is given, we can readily find the magnitude of 
the other two forces; indeed, an example of 
this kind we have already given in our issue 
of April 10. 

This method of finding the magnitude of 
two forces in a system of three forces acting 
ona point, when the magnitude of one of 
the forces is given, as well as the directions 
in which all the forces act, is very useful in 
finding graphically the stresses in structures, 
as we shall now proceed to show. 

Let C B (Fig. 2) represent a tie rod, CA 
a strut, and G a weight of 4,000 pounds 
suspended from the point C,in which the 
center lines of the tie red and strut meet; it 
is required to find the tension on the tie rod 
and the compression on the strut. 

Our first step will be to adopt a scale of 
equal parts with which the magnitude of the 
forces can be laid off and measured. Let us 
acopt a scale whose equal parts are each one- 
half inch, and let each part represent 1,000 
pounds. 

Through the point C draw a vertical line 
((,and on it lay off from C a distance 
(¢ equal to four equal parts; we say four 
equal parts because each part represents 
1,000 pounds, and the line (C ¢ must 
represent 4,000 pounds, equal to the weight 
G. The weight G is held by two forces 
acting in the direction C Band OC A; there- 
fore prolong the center line C B towards f; 
through ¢ draw ¢ g parallel to ( B; also 
through ¢ draw ¢f parallel to CA, and thus 
complete the parallelogram (gif. Now 
the tension on the tie rod is represented by 
the side (yf, and the compression is repre- 
sented by the side (yg. Measuring Cf we 
find it to contain four equal parts of our 
scale, therefore the tension 
on the tie rod will be 4 x 
B 1,000 = 4,000 pounds, which 

vena in this case is equal to the 
weight (@. 


Measuring OC g 
we find it to contain seven 
equal parts, therefore the 
compression on the strut 


will be 7 x 1,000 = 7,000 
pounds. 


Hipp e 
HH Now let us see what the 
effect will be by changing 
the position of the tie rod; 
Say We move it so as to make 
its center line ( B coincide 
ip with the line f, B,, every- 

thing else remaining the 
same as before. Construct 
the parallelogram Cg, ¢f,; 
the side (’f, will now repre- 
sent the tension on the tie 
rod, and the side Cg, the 
compression on the strut. If 
the side ( f, contains six 
equal parts, then the tension 
on the tie rod will be 6 x 
1,000 = 6,000 pounds; and 
if the side ('g, contains nine 
equal parts, we have fer the 
compression on the strut 9 
«x 1,000 9,000 pounds. 
Here it is seen that by sim- 
ply changing the position of 
the tie red we have thrown 
upon it an increased tension, 
and we have also increased 
the compression on the 
This fact is worthy of notice, as it 
teaches us that care must be taken in placing 
the different 





strut, 
members of a structure, be- 
cause in some positions the stress on the 
members of the structure is necessarily in- 
creased, and consequently an increased 
amount of material is required to enable the 
members to do their duty. 

Fig. 3 shows another framework, which 
is the reverse of that shown in Fig. 2. 

Let be a weight of 4,000 pounds sus- 
pended from which the 
center lines of the tie rod and strut intersect. 
It is required to find the tension on the tie 
rod (’ B, and the compression on the strut 
C A. 

Let us again adopt the same scale as be- 


the point (, in 


fore. Draw the vertical line ( G, and on it 
lay off the distance ( 7, equal to four 
equal parts. Prolong the center line 


(’ Btowards jf, and construct the parallelo- 
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gram ( fig, whose side g ¢ is parallel to Cf, 
and fz parallel to Cy. Now Cg will rep- 
resent the compression on the strut, and, if 
we find it to contain four equal parts, then 
the compression on the strut will be 4 x 
1,000 The line Cf will 
represent the tension on the tie rod, and, if 
we find it to contain seven equal parts, then 
the tension on the tie rod will be 7 « 1,000 
7,000 pounds. 

If we move the strut in a horizontal posi- 
tion, as indicated by the line ( B,, leaving 
everything else the same as before, then we 
obtain the parallelogram of forces Cg, ¢ fs. 
In this case the side (gy, represents the com- 
pression on the strut; and, since ('g, is much 
shorter than Cg, we see at once that chang- 
ing the position of the strut to a horizontal 
one, we decrease the compression on it. We 
find that ( g, measures 2 3 parts of our scale, 


4,000 pounds. 


hence the compression will be 2.8 1,000 
2,300 pounds. 

The side ('f, represents the tension on the 
tie rod, and since ('/, is shorter than ( f, 
we see at once that the tension has also been 
decreased by changing the position of the 
strut. We find (yg, to measure 5.1 parts, 
hence the tension will be 5.1 x 1,000 - 
5,100 pounds. 

a 





Cruiser No. 6. 


Cruiser No. 6, for which sealed proposals 
will be received by the Navy Department 
up to June 10, 1s a twin screw steel-protected 
cruiser of about 5,500 tons displacement, of 
the following dimensions: Length on mean 
water line, 330 feet; breadth, extreme, 58 
feet; draught of water, mean, 21 feet 6 





inches; displacement on normal draught, 
5,500 tons; indicated horse-power, 138,500; 


speed, 20 knots. The vessel is designed on 
the cellular system of double bottom, and 
the hull is to be constructed of mild steel. 
The protective deck is 43 inches thick on the 
slopes, and two inches on the flat over the 
machinery space, and three inches thick on 
the slopes, and two inches on the flat of deck 
forward and aft. The main deckis plated 
with 10-pounds plate, and the berth-deck 
plating is of 74 pounds. Both the main and 
auxiliary steering gear are below the pro- 
tective deck, and can be operated either by 
hand or steam. There are two steel masts 
with double military tops, the search lights 
being mounted in the upper tops. 

A belt of woodite, thirty-three inches thick, 
in coffer-dams extending four feetabove and 
four feet five inches below the load water 
line, extends the whole length of the vessel. 
Coal protection is afforded to the machinery 
by the location of the bunkers along the side 
below the protective deck and above the 
deck for the length of the boiler and engine 
space. The hull plating is 
thickness in wake of all machine guns, 

The engines are two in number, of the in- 
verted vertical direct-action type, triple ex- 
pansion, one on each shaft, the ship being pro 
pelled by two twin screws. 
six in number, two single-ended and four 
double-ended, the larger ones having eight 
furnaces, and the smaller four. They are 15 
feet 3 inches diameter, cylindrical, and are 
intended to carry 160 pounds per square 
inch. No boilers of this size and pressure 
have hitherto been built in the United States. 
The steel of the shells is 1 19-64 inches thick. 

The main battery consists of two 8-inch or 
ten 4-inch breech-loading rifles, the latter 
mounted on improved pivot mounts and pro 
tected by fixed segmental shields four inches 
thick. The fire of all the forward and after 
guns, respectively, can be concentrated upon 
an object the length of the vessel, directly 
ahead or astern. The secondary battery con- 
sists of eight six-pounders, six three-pounders, 
and fourteen machine guns. In each of the 
lower military toys is mounted a 37 mm. 
Maxim and a one-pounder Hotchkiss. The 
torpedo outfit consists of six launching tubes 
for Howell automobile torpedoes—one fixed 
at the stem, one at the stern, and two train- 
ing tubes on each broadside. 


increased in 


The boilers are 


There is a complete incandescent electric 
light system, electric call bells, annunciators, 
mechanical telegraphs, water alarms, etc.— 
The Sun. 


Shop Practice. 


By TooL-Room. 


After cutting off stock, the next operation 
the tit on the ends, so the 
pieces can be centered. The size of the tit 
to be removed depends, to some extent, on the 
condition of the cutting-off tool, as well as 
the size of the piece cut off. This tit has 
by different methods; the 
usual way, when there are a number of 
pieces, being to seta boy to work witha 
The chisel soon gets 


is to remove 


been removed 


hammer and chisel. 
dull, and, instead of being cut, the projec 
tions are broken off, leaving aragged surface 
for the center drill to strike on, with the re- 
sult of breaking the drill, and causing the 
workman to use words which show a dis- 
turbed state of mind. In our works we use 
the Pratt & Whitney centering machine, 
having two spindles ina swinging head— 
one spindle being designed fora drill, the 
other for a center reamer. We dispense with 


the use of one spindle by using a combina- 
tion drill and reamer, the advantage of which 
is, we secure a uniform depth of the center 
hole, and at the same time keep the center 
with the 


hole central countersinking. As 











by this system we dispense with the use of 
one spindle, we were ata loss to find some 
use for it until our enterprising friend in 
the tool-room suggested that, by putting 
an end mill in the spare spindle, we could 
mill off the tits while the pieces were in 
position for centering, and so avoid one 
handling of the work, with the conscquent 
expense; besides, the mill leaves a smooth 
surface in the center of the piece, which 
saves the drill points as well as the temper 
of the operative. The mill may be about }” 
diameter, with the spindle set ;4,"’ off the cen- 
ter, when the end teeth will cut the projec- 
tion as it advances towards the work, as 
shown in cut, then the other spindle is 
swung into position for centering. The com- 
bination drill and countersink referred to 
may seem like an expensive tool, but, as they 
are made in large lots by special tools, they can 
be made for what the drills alone cost. If 
there is a desire to know our method of mak- 
ing them, we would be pleased to explain 
for the information of those interested, but 
do not feel warranted in trespassing any fur- 
ther on your space at present. 


—-_ — 


LETTERS FROM PRACTICAL MEN, 


Acceleration and Retardation, 
Machinist : 
front of me, as I 


Rditor 4 American 
On the desk in 
stands a little clock, which I could easily put 


write, 


in my vest pocket, It is as neat and hand-, 
some as a clock of its size could be expected 
to be, and, besides the regular hands pointing 
to the hour and minute, has a third one that 
indicates the day of the month. It is a 
clock which, if it had been made fifty years 
ago by hand processes, aided by such tools and 
appliances as were then in use, would have 
cost at least twenty-five dollars to build, and 
fifty dollars in the hands of the final pur- 
chaser, But my clock was not made fifty 
years ago, but about fifty days ago, in that 
stronghold of ingenuity, Connecticut, and 
its cost to me, including one or two _ profits, 
was one dollar. 

It isa wonderful example of the cheap 
ening influence of modern machinery and 


tools, and I suppose I might go on and 
descant upon that subject, though I don’t 
intend to do it, but to call attention to anoth- 
er point. . 

Fifty years ago they had no such clocks, 
but instead they had great tall ones, which 
stood in the corners of hallways and rooms, 
and had long pendulums, which occasionally, 
and with the greatest deliberation and dig 
nity, swung to one side and allowed the 
great weights to advance the movement a 


notch, Everything about the clock seemed 
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fly, it drags slowly along; see how easily I 
keep up with it, with no apparent effort, and, 
in fact, without half trying.” My little 
clock makes several beats while the old pen- 
dulum would be hesitating at the end of its 
swing, apparently trying to decide whether 
And I wonder how 
much the general quickening of movements 
represented by this difference between the 
clocks of to-day and those of fifty years ago 
has had to do with bringing down the cost 
of clocks, and of other things as well. The 
sound of my clock would indicate that it is 
ina hurry to get somewhere, and that, unless 
it flies, it won’t arrive on time. 

We are influenced to a considerable extent 
by our surroundings, and I am inclined to 
think that the comparatively quick move- 
ment of our clocks in these days helps to 
make our movements quicker and make us 
think faster. 

-A machinist will often unconsciously time 
his movements in accordance with those of 
the machine he is working with. I have 
seen a man working ona lathe on a job re- 
quiring slow speed, and the movements of 
the man in putting the work into and taking 
it from the lathe, changing tools in the tool- 
post, or arranging his feed gears, would be 
as slow and deliberate as though that was the 
last job in sight and it had to last until some- 
The next time I 
happen to notice this man his movements are 
rapid and quick, and he appears full of 
energy, yet he has not got a new job which 


to swing again or not. 


thing else came along. 


‘‘must be ready for shipment on that five 
o'clock train”; he is working on the same 
job as before, nor has any one said anything 
to disturb him; he has simply flipped his 
belt up onto the fastest speed to do a little 
filing and polishing on his job, and moves 
faster in accordance with the motion of his 
lathe. 
movements now than he was of his slower 
movements before. 


He is no more conscious of his rapid 


Any one can observe this phenomenon for 
himself by keeping his eyes open in a ma- 
chine shop for a short time, and, if he can- 
not do it by watching others, let him take 
note of his own actions occasionally. 

Ihave had going for some time on one of my 
drill presses a job which is done in a jig and 
requires nothing better than what is known 
as a ‘‘drill-press hand” for doing the work. 
For such men, I decide the proper speed for 
their jobs myself, and as there was no speed 
on the machine just right for this particular 
job, I chose the slower of the two that came 
nearest to it. I was getting 125 pieces per 
day, which for a time was all I wanted. But 
finally the time came when I must have more, 
and I concluded to try the higher speed, and 
put up with the increased grinding and tool 
making, likely to result from it. Noting the 
time spent in actual drilling, counterboring, 
etc., and that spent in putting the pieces into 
and taking them from the jig, I figured 
that the increased cutting speed would give 
me about 140 pieces per day, and was sur- 
prised to find that the actual results were 150 
per day. At first I was puzzled to account 
for it, but finally, on again timing the several 
operations, found that the time spent in plac- 
ing the work in the jig and taking it out, 
had been reduced as well as the time of drill- 
ing. I believe the rhythmical pulsation of 
sound from the bevel gears just above the 
workman’s head, being quickened, made him 
work faster without knowing that he did so. 

The soft cluck of aloose pulley overhead, 
which has worn too loose for even a loose pul- 
ley, if slow and deliberate, will, I believe, 
have its influence in making the whole shop 
and everybody in it slow. 

Not all men are influenced by such things, 
but I believe many of them are, and that the 
quick-beat clocks can be credited with some 
of our marvelously rapid progress, I am 
not one of those who believe so much in the 
great advantages of this rapid progress, so far 
as adding to the sum of human happiness is 
concerned, and I don’t know that men ought 
to be influenced in the rate of their working, 
by the quick or slow moving things about 
them. Every one who has anything to do, 
should do it, I think, with that degree of 
energy and rapidity which he feels that he 


upon his vital forces. The man who works 
to the point of exhaustion or extreme fatigue 
is working harder than he ought to work, and 
harder than men will work in the coming 
time, when the real object of work and enter- 
prise is better understood. I mention the 
matter, not as indicating a method of getting 
more work done, but simply because it is a 
phenomenon that has interested me, and 
which I suppose will interest other machinists. 
T. A. PANDIE. 


Lathe Centers Again. 

Editor American Machinist : 

I think it will be well to call ‘‘ Jarno’s” 
attention to what he said when he first 
recommended the interchangeable lathe cen- 
ter, and just what he did recommend. It 
seems that ‘‘ Jarno” either had a dream. of 
seeing a ‘‘ cabinet of curiosities” or that he 
saw one while awake, which put him to 
sleep and caused him to dream. In recom- 
mending anything new, it is always first in 
order that we state what the difficulties are 
which call for the proposed improvements, 
supposing that the thing in question is so 
obscure in the minds of most people that 
they do not readily see it. This is what 
I understand ‘‘ Jarno” to mean when he told 
about the ‘‘cabinet of curiosities.” He re- 
commended an interchangeable system for 
the world to overcome this difficulty. This 
difficulty does not exist in shops where they 
know enough to keep things in their proper 
place. 

‘‘Jarno” thinks that I never have made 
any lathe spindles by ‘‘the approved plan” 
shown in his sketch. I have, and I never 
knew any spindles with taper holes, that 
were expected to be true, to be made in 
any other way. If he recommends a standard 
system for the convenience of making, he 
does not recommend anything new. Every 
place recognizes that it is best to keep near 
enough to some standard to use the tools 
made for the job, but this need not make 
things interchangeable. ‘‘ Jarno” calls upon 
F. E. Reed, because he says that he has 
proven the subject, and that his lathe centers 
are interchangeable. A little further along 
in his letter he says that it would not be 
well for a lathe builder to say anything dif- 
ferent. We all know that the heads of most 
machine shops of the present day are not 
real practical mechanics. They have ideas 
of their own, though, and these ideas ma- 
chine tool builders have to agree with. I 
believe that ‘‘ Jarno’s” scheme is not to have 
one maker’s lathe centers interchange, but to 
have a standard center fit any maker’s lathes 
in the world. I believe this to be impracti- 
cable. We can govern our own affairs very 
well, but when we come to try to run the 
affairs of others by our own way we can 
expect to ‘‘ get left.” 

I claim that F. E. Reed can’t prove this 
system till he has seen it tried. I think it 
would be a waste of time to give a column 
of names of people who agree with me, and 
who would not be known to the readers 
of the AMERICAN Macurnist. I know that 
it would be good if all milling machine 
spindles and drill spindles had holes that 
were alike. I know that this is not adopted 
yet. It seems to me that, when they fail to 
grasp the thing with real merit, that they 
will be very slow in grasping a thing with- 
out any. The pressure on the live center is 
constantly shifting, and for the finest work 
it is absolutely necessary that it be without 
any vibration. 

It would not be well to take any chances. 
‘‘Jarno” may be one of those gentlemen 
who recommend grinding machines for every- 
thing, and this might be a scheme to reduce 
the efficiency of the lathe in order to help his 
favorite. If we are going to use lathes only 
for ‘‘ roughing out,” then we might do some 
of the work by bolting it to the grindstone 
shaft, and having a saw-horse for a rest, and 
an old-fashioned hand tool, with a long 
handle to reach over the shoulder. I think 
we are not ready for the change. There 
is no need of making a thing any better than 
it will be kept, therefore I do not agree with 
some, in hiring the cheapest help in a ma- 
chine shop. 








to say: ‘‘ There is no hurry; time does not 
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terested appoint a meeting to decide on 
a standard taper. I believe that if this was 
carried out that the ones who recommended 
the earth as the standard of measurement, 
for the reason that, if the standard should 
be lost at any time, they could recover it, 
would be there and would recommend some 
mountain peak for a standard taper, for the 
same reason. I did not advance any scheme 
to multiply tapers; I think if ‘‘ Jarno” 
would look over my letter a little more 
carefully, that he would find that I said, 
continue to multiply tapers. That is, to do 
as we have been doing. I will not advance 
a scheme for the benefit of a place where 
they will tolerate a ‘‘ cabinet of curiosities,” 
for then it would be well if everything was 
made like the keys of Yale locks. 

I think that nine-tenths of all the good 
practical mechanics will agree with me, that 
the best fits, and the ones to be most re- 
lied upon, are those which are made by men 
of good judgment, and where the final 
fitting is done with reference to its place. 
This is the cheapest and most practical way 
of doing the finest work, when the con- 
ditions do not call for interchangeable parts. 
A MECHANIC. 





Grindstones and Emery Wheels. 
Editor American Machinist ; 

My own experience in grinding machinery 
is not special, but probably about equal 
to that of most engineers. Probably, how- 
ever, I may be able to give some information 
which will be news to some, as it was to me, 
when I first acquired it. In a grindstone the 
cutting surface is practically a continuous 
band of stone bent round intoa circle. It 
has no end and no beginning, and the tend- 
ency of use is to put more or less polish upon 
the surface, and the cutting particles cease 
to cut, for they -become worn flat, and lie 
evenly with the general surface. If the 
stone is ‘‘ soft,” its surface is constantly chang- 
ing, and its grinding qualities remain unim- 
paired by polish, but what do we mean when 
we speak of a soft stone? 

A soft grindstone is not one which is 
formed of soft material, but one which is 
formed of hard particles weakly cemented 
together. Assuming the stone to be new, the 
first few minutes’ work, or hours’ work, 
instead of polishing the surface, gradually 
loosens the surface particles, and so an en- 
tirely new surface of fresh, sharp particles is 
uncovered, and the stone continues to cut as 
it commenced. Grinders who have a stone 
to work with, which polishes, are obliged to 
hack its surface more frequently. Hacking 
the surfave of a grindstone has the effect of 
dividing the long continuous band of stone 
into many separate surfaces, each of which 
has its own end, and each such free end 
possesses special cutting powers, and facili- 
tates, also, that continual change of the whole 
surface which is so essential to rapid work. 

Fig. 1 may be taken asa type of the mul- 
tiple surface produced by hacking. At the 
edge of the hack, ata a, the particles are 
left rough and projecting, and cut sharply, 
and are soon broken away, and this breaking 
away of the surface keeps creeping back, as 
at b, until finally the whole length between 
hacks has disappeared, when a@ again is at 
the surface, and a fresh breaking away com- 
mences and travels back as before, and so 
the process continues until the surface again 
touches the bottom of the hacking, and the 
tendency to polish again begins. 

The best grindstones are those which best 
renew their surfaces steadily and uniformly, 
and call for least hacking. In Sheffield 
there is a special grit used, which passes all 
others in these respects, but just now I can- 
not recall the name of the quarry. 

There are many jobs of grinding to be 
dune, which could be much better carried 
out on a flat-face stone than upon a cylinder, 
and for such work as the knives of wood 
planers and other rotary cutters, or paper 
guillotine knives, a machine was made in 
Sheffield, and shown to me there at work 
several years, again, which not only ground 
such knives perfectly, but also carried out 
the principles I have endeavored to explain 
of constant surface renewal and frequency 
of cutting edge, The machine consisted of a 


long bed carrying a slide, to which was at- 
tached the material to be ground. 

Transversely to this bed was an iron-face 
plate revolving on a_ horizontal spindle. 
This face plate was divided into, I think, six 
or eight boxes or divisions, as in Fig. 2. 

I have no special recollection of the details, 
but each of the chambers of the face plate 
had fitted and secured within it a chunk of 
grindstone, as shown, and which stood clear 
of the face plate edge about 4 inch. These 
pieces of stone could not fly out, for they 
were held in by the rim of the plate, and 
this could, therefore, be revolved at a high 
speed, and the pieces of steel to be ground, 
being upon a truly sliding carriage, were 
traversed to and fro across the face of stone, 
and an absolutely true surface thereby se- 
cured. The machine was in fact an adap- 
tation of grindstones to the formation of a 
tool like the face emery wheel, but it had the 
advantage that it was cleaner and safer than 
emery, for it could be copiously watered, and 
so did not blue articles or draw temper. 
There were several cutting edges, a continual 
surface renewal, safety from bursting, and 
the possibility of using small bits of stone in- 
stead of one huge cylinder, any want of 
homogeneity in which means bad work and 
possible death to the worker. 
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Further, the same machine could be made 
to do any class of work, for a new wheel 
could be substituted, or the pieces of stone 
could be changed for those of 
texture. The work done by the machine 
shown to me was far better and truer than 
that of the most skillful workman on or 
dinary stones, 

It is several years since I saw this machine, 
but I well recollect the inventor of it saying 
that there was no grinding 
should not, even when of the rough descrip- 
tion, be an accurate mechanical job, as good 
and true as work from a planer or lathe, 
with the advantage, too, of a tool without 
spring or give. 


another 


reason why 


Of course, no positive ac 
curacy can be secured in the ordinary grind- 
ing process, when a man sits on a board, one 
end of which presses the piece to be ground 
against the face of a revolving stone. The 
piece, of course, follows every rise and fall 
of surface, which is just what it should not 
do. If the surface be uneven, only the high 
parts should make contact until they wear 
down to the general level. Where the work 
follows the inequalities of the stone, the ten- 
dency is toexaggerate these until work on the 
stone becomes absolutely impossible. This 
tendency to become worse is kept in check 
by a good grinder, who corrects it by hack- 
ing more freely the high parts, which wear 
more quickly.in consequence; but this is a 
matter of special skill, and takes time. 

With the grinding machine, if not desir 
able to allow both sides of the face to work, 
so grinding both up and down, the spindle 





requires placing slightly at an angle with the 
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exact transversal, as in Fig. 3. The faces of 
the stones are, of course, parallel with line 
of the bed on which the work travels, and, as 
the whole length of a knife being ground 
must pass the face of the stone, the result is 
equal all over. Such displacement of the 
spindle from the exact transverse position 
need only be fractional, just sufficient to 
keep the side a, Fig. 3, clear of the work. 
If any serious departure be made from 90° of 
the angle @, the result would be a slightly hol 
low face upon the article to be ground. If a 
hollow face is needed, it can be accurately 
obtained by suitable change of the angle @. 

I think that for such emery grinders as 
consist ina grinding surface which is the 
end of a revolving cylinder, their builders 
might take a lesson from this sectional grind 
stone, which always seems to me to be an 
embodiment in stone of the principles of the 
milling Fancy plain, 
smooth cylinder as a milling cutter, and yet 


machine, using a 
such is the line we have been going upon for 
centuries in our use of stone as a cutting 
agent, and this, too, without any guiding 
principle to insure accuracy. 

It is recognized in small, tine work, that 
absolute truth of a cylindrical surface can 
only be attained practically by means of 
some adaptation of controlled grinding, and 
the big machine which I have here described 
is simply a means of grinding controlled by 
exact surfaces. For truing a chilled surface 
and producing a plane surface on the same, 
nothing can grinding, which will 
tackle jobs which the hardest steel fails to 


touch 


perform. satisfactorily, and there is no good 


a b 
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Fig. 1. 





Fig. 2. 


GRINDSTONES AND EMERY WHEELS. 


argument against grinding when applied in 
its proper place and with the principles of 
discontinuity of the grinding surface carried 
out in some such way as shown in Fig. 2. 


W. HL. Boor. 


Screw Cutting, 
Editor American Machinist : 

Reading in your paper about screw cut 
ting, catching threads, etc., reminds me of the 
way I cut some screws thirty-five years ago. 

The problem was to cut threads on the ends 
of a lot of four-inch round rods 18 feet long. 

The lathe would take them in, but the lead 
screw lacked about three feet of reaching the 
end of the rods. 

The swivel tool-post had a good screw in 
the top slide, so I turned it around parallel 
with the job, put ina thread tool, chalked 
the rod on one side, set the lathe going, 
seized the handle, and, with one eye on the 
chalk mark and the other on the handle, 
with a firm grip and lots of faithin muscle, I 
went ahead, keeping time, time, time, with 
a sort of spiral rhyme with the chalk mark, 
and when I got far enough I jerked the tool 
out with the cross slide screw. 

Four roughing cuts, the inequalities of 
one being compensated somewhat by those of 
the next, and a little cleaning up with a 
‘*comb ” made a good job. OLD MAN. 

5 cain = 

A recent fire at Scranton, Pa., destroyed 
property to the extent of nearly a quarter 
of a million of dollars. The Bloom Car 
riage Manufacturing Co, are large losers. 































Labor Demonstrations in Europe. 


To Americans the efforts that were 
made nearly all over Europe to suppress the 
May-day parades of workingmen, or to keep 
the paraders and those who addressed them at 
their stopping places within prescribed 
bounds, are little less than amusing. 

In many parts of Europe, not battalions 
or divisions, but armies were massed in fear 
of some outbreak by the workmen. 

Men were arrested before May-day by the 
hundred, not because they had committed 
any overt acts, but to intimidate the parad- 
ers, or mainly, probably, to prevent them 
from showing their full strength. Workmen 
were forbidden to parade by the authorities, 
and promised discharge by their employers 
if they absented themselves from work on 
that day. 

On the whole, European laborers can con- 
gratulate themselves—if there is any occa- 
sion for congratulation in it—that they very 
thoroughly frightened the governments of 
Europe—England excepted—by their inten- 
tion to do a- little marching in favor of 
shorter hours of labor and better pay. In 
London, on the Sunday following May-day, 
170,000 workmen paraded for the same pur- 
pose, and 500,000 listened to the speeches, 
without any hindrance and without any 
signs of disturbance. And in this country 
the workmen paraded to any extent they 
desired, with no occasion to think of trouble. 
The custom of parading upon what are 
considered important occasions is probably 
one of the most 
dulged in. 


harmless that can be in- 
Treason is not bred in parades; 
it gathers its life when men are forced by 
the governing powers to meet in secret. 
Men in those European countries who were 
despotically deprived of their priveleges on 
May-day will not only hate those who de- 
prived them, but they will teach their chil- 
dren to hate them. 


That one hundred and seventy thousand men 
should parade through the streets of London, 
and with enough more to make a crowd of 
half a million, quietly listen to speeches upon 
subjects relating to their interests us working- 
men and citizens, then as quietly disperse to 
their homes, must be regarded as a very sig- 
nificant thing, and many lessons may be 
learned from it. No such gathering of 
people could occur unless there was a very 
general and very firm conviction that there 
was important work to be done, and a de- 
termination to do it. The perfect order and 
discipline shown by the vast concourse was 
one of the most significant features of the 
occasion, and certainly argues well for the 
success of whatever may be undertaken, re- 
gardless of its merits as an undertaking. 

Those who have been disposed to condemn 
everything done by working people, right or 
wrong, have been accustomed to congratu- 
late themselves on what they supposed was 
the inability of workmen to unite and act in 
concert with a definite object in view. But 
there are indications that the necessity for 
doing this is being recognized in England 
and on the Continent as well, and that the best 
people of those countries are tired of being 
forced to emigrate to foreign lands to se- 
cure a fair chance in the struggle for exist- 
ence, and propose to take a hand in shaping 
affairs so that they may remain at home. 
They have a right to succeed in this so long 
as their efforts are orderly, and carried on 
with a just regard for the rights of others; 
and, having the right to success, it is prob- 
able that they will attain it. 

LY) Se 

An exchange says: 

The superintendent of a Kensington, Pa., 
mill ordered that girl employes shall not 
wear laced shoes. Ile say they come untied 
twice a day, and it takes a girl at least 
fifty seconds to tie them, and at that rate 
eighty hours each yearis consumed tying 
shoe strings. 

Something must be 
superintendent’s head. 
big—and empty. 


with that 
Probably it is too 
Flogging with the girls’ 
shoe laces made into cat-o’-nine-tails, admin- 
istered by the girls, would probably be as 
good treatment as he could have. 


wrong 


It is evi- 
dent that his mental condition would not ad- 





mit of very harsh treatment, 
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Sneering at our Navy. 





A press dispatch from Berlin contains the 
depressing news that a German paper called 
the Zageblatt has printed an article in which 
our American navy is sneered at, and in 
which it is stated that Draconian laws and 
lack of proper discipline cause constant mu- 
tinies and desertions; that while the navy as 
a whole could easily whip some second or 
third rate South American republic, it would 
make but a poor show in a contest with a Eu- 
ropean power of equal status with the 
United States. 

These charges, serious though they be, will 
be regarded by Americans with a certain de- 
gree of equanimity, not to say indifference, 
principally, perhaps, because they are faults 
of which, at least, have been recog- 
nized by ourselves, and which we may in 
time hope to remedy. But there is one 
other charge made by our amiable German 
contemporary, which must, we fear, be re- 
garded much more seriously. And _ this 
charge is, that the officers of our navy are 
of inferior rank. Of course if this 
terrible charge be true there is little use in 
our going on appropriating millions of 
money for new naval vessels, in the hope of 
having eventually an efficient navy; for it 
must be perfectly evident to even the dullest 
comprehension that no amount of fine vessels 
with improved machinery and armament can 
ever do us the least good in a critical time, so 
long as these vessels must be ofticered by 
men of inferior social rank. And the worst 
of the matter is, we fear, that this fatal de- 
fect is the very one which we shall find our- 
selves powerless to remedy. If our Ameri- 
can Congress were free to act in the matter, 
various titles could be conferred upon the 
officers we have, and thus their social rank 
improved ; at the same time retaining what 
knowledge of naval warfare they may pos- 
sess; but our constitution forbids the con- 
ferring of such titles, and as our naval officers 
are of as high social rank as anybody else in 
this plebeian country, wesee no help for it but 
to take our chances, and when attacked by 
some power having a navy capable of fight- 
ing in an aristocratic and blue-blooded man- 
ner, defend ourselves as best we may, with 
shot and shell, directed by men who have 
been deprived of the advantages enjoyed 
only by those of high social rank. It is a 
severe blow thus to be brought face to face 
with a serious deficiency which we are pow- 
erless to remedy ; and then to think that it 
should come from Germany along with her 
socialists, anarchists, Limburger cheese, and 
other afflictions, is almost more than we can 
bear. 
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English Ownership of American 
Industries. 


A New York paper republishes an item 
from the London which will not be 
without interest to those who have watched 
the course of the English syndicates in buy- 
ing industrial establishments in this country, 
and have wondered how they could pay 
what seemed to be such enormous prices for 
them. 

The item referred to gives an account of a 
meeting in London of the Otis Steel Co. 
(Limited), the syndicate which, something 
more than a year ago, bought out the plant 
and business of the Otis Steel Works at 
Cleveland, Ohio, issuing first mortgage 
bonds, preferred stock and ordinary shares 
to an amount far above the original cap- 
ital of the concern. That the Eng- 
lishmen what they were about when 
they thus undertook to pay interest on the 
dividends on the stock out of 
the profits of the business, is shown by the 
report submitted at this meeting, according 
to which the net profits for 1889 had been 
$434,594. A dividend of fifteen per cent. 
per annum on the ordinary shares was de- 
clared after paying all fixed charges, besides 
which, the sum of $227,600 was set aside for 
other purposes, 

It seems probable that if most of the Eng- 
the 
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stock 


knew 
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lish syndicates do as well as this with 
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properties they have been buying up over 


here, 


made. The greatest wonder is that Amer- 
icans will sell out such establishments, even 
at the high prices paid, for it must be re- 
garded as a very good investment even at 
two or three times the original cost. And it 
cannot be that these works are better man- 
aged under the English ownership, and that 
they can on that account afford to pay a higher 
price than the American owners can afford to 
hold them at; for the works, we understand, 
are under precisely the same management as 
they were before, the Englishmen doing 
nothing except to take in the profits on their 
investment. 

There can, we think, be little doubt that 
this movement is an evil one for this coun- 
try. Itistrue that this is disputed; but all 
the sophistry in the world cannot hide the 
fact that this state of affairs simply enables 
certain men in a foreign country to do 
nothing in the way of earning a living, yet 
to have the best of livings by simply 
absorbing the profits of our own labor and 
enterprise. It is folly to say that much of 
this money will come back for re-invest- 
ment, and therefore there will be no serious 
drain upon the country; for what money 
comes back for re-investment will only do so 
that still greater amounts may be withdrawn 
in the shape of further profits. And it is to 
be remembered that these profits are not 
paid to the English owners of American 
workshops in American money—Englishmen 
have no use for American money—but the 
balance against this country will be oe in 
what Englishmen do have use for, 7. e., our 
food and manufactured products. 

To determine whether this is a good 
bad tendency, it is only necessary to consider 
what would be the state of affairs if a suffi- 
cient number of our industrial establishments 
were owned over there to make the annual 
profits sent to England equal to the value of 
what we have for exportation. We should 
then have the beautiful and _ inspiring 
spectacle of our industrial establishments 
carried on and operated by ourselves, with 
all the profits invested in goods produced 
here to be sent over to feed and clothe the 
people of a foreign country, they doing ab- 
solutely nothing for us in return, except, 
possibly, to meet once or twice a year in the 
London offices of the various syndicates to look 
over and discuss reports of the condition of 
the various American enterprises, and fix the 
amount of the profits to be divided. 

Of course things will not go so far as this, 
but just so far as they do go they simply 
divert the profits of American skill and 
enterprise into the pockets of men who will 
demand and secure payment in other products 
of American labor and skill at prices which 
must compete with the world. 

ne 
The Swinerton Locomotive. 


We publish on another page a letter from 
Mr. Swinerton, brought out by an editorial 
in our issue of May 1st on ‘‘ The Swinerton 
Locomotive.” Mr. Swinerton is a man of in- 
telligence, and, as we believe, is a thoroughly 
honest man. But as honest men before him 
have misled themselves, and will do so to 
the end of time, we believe in all honesty, 
and after due investigation, that he is wrong 
so far as the polygonal wheel is concerned. 
This is all the difference there is between us. 

We understand, as all our readers will, 
that his request for a citation of authority is 
an attempt at sarcasm. It does not count. 
If we were to refer him to the laws of Morin 
in regard to friction—laws well known to 
every schoolboy, and which have never been 
overturped—or to the simplest laws of me- 
chanics, one of which teaches us that it is 
impossible to get somethivg for nothing, it 
would not avail. 

Mr. Swinerton believes in the polygonal 
wheel; we have no faith in it, and can see no 
reason for such faith, either in theory or in 
the practical working of the wheel. We may 
be mistaken, but we are quite content to 
await the verdict of time. 


— ~~ a 


One hundred and eighty-five boats left 
Buffalo on the day of the opening of the 


facturers’ Record of December 


grain. Let some one who believes the canals 
are played out, figure how many ordinary 
freight trains would have been required to 
freight this grain, or what the cost of trans- 
portation by rail would have been but for 
the competition of the canals. The State of 
New York cannot afford to lose her canals— 
not yet, anyway. They are a check upon 
railroads that the country cannot afford to 
get along without. 


——- ome 
Literary Notes. 


The South's Redemption from Poverty to 
Prosperity. Most of the matter contained in 
this pamphlet was published in the Manuw- 
21, 1889, but 
that issue having become exhausted it was 
decided to publish the matter in pamphlet 
form. Itsaim is to present a general view 
of what has been accomplished by the South 
in the way of restoring the losses entailed by 
the war, and nothing is included in this 
which is merely projected or talked of, 
though in gonnection therewith a few state- 
ments to show what are the possibilities are 
given from well-known and respected au- 
thorities. As may be supposed, a very ex- 
cellent showing is made, facts and figures 
being given regarding the development of 
manufactures of all kinds—railroad building, 
agriculture, banking, etc. The pamphlet 
will prove useful and interesting to those 
who wish to know what is being done, and 
what is likely to be done, in theSouth. It 
is published by The Manufacturers’ Record 
Co., Baltimore, Md. Price, 25 cents. 
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chine of pane interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address shoud 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet, 











(177) S. T., Chicago, Ill., writes: I wish 
to use small wire from 12 to 20 gauge, of 
great tensile strength. What can I get 
stronger than steel? Where can I find a 
table recently compiled giving the relative 
strength of wire from various metals and 
alloys? A.—We donot know of any kind of 
wire which has a greater tensile strength 
than steel wire; its ultimate tensile strength 
varies, for annealed wire, from 30 to 50 tons 
per square inch, and for unanne: iled, from 
50 to 90 tons. Tables for the strength of 
metals and wires you will find in any of the 
recently published editions of engineers 
pocket-books. 

(178) L. B., , asks: Will you please 
give me the best way to temper small springs 
for guns and locks, etc., so they will be like- 
ly to stand good? I havea good deal of 
trouble with springs, and thought I might 
get some help through your paper. A.— 
Not much help in a matter of this kind can 
be given through a paper. Itis chiefly a 
matter of skill, which must be acquired by 
experience. The first thing to do, of course, 
is to be sure that good steel issecured. The 
springs you make are mostly flat springs, we 
suppose, and, if so, then in finishing them 
see that no file marks or scratches run across 
the springs; make them all run lengthwise. 
Heat them moderately and evenly for hard. 
ening, and then ‘‘ blaze off” in oil from one 
to three or four times, ¢. e., dip them in oil 
and heat overa fire until the oil takes fire 
and burns off. 

(179) C. F. H., Boston, asks: 
give me the diameter of a roll that, in going 
31 threads on a screw that is 20 threads to 
the inch, will make one turn; or, in other 
words, make one turn in going round the 
screw 31 times, the screw being +38, inch di- 
ameter at the bottom? As I do not care 
about the top of threads, I do not give the 


Will you 


size? A.—You have not stated all the con- 
ditions necessary to know in giving an 


answer; but assuming that the axis of the 
screw and the axis of the roll are parallel 
one with the other, then my diameter of roll 
will be .058” x 31 = 1.7! But if the roll 
is a disk which goes le two threads, 
and is inclined to suit the angle of the spiral, 
then its circumference must equal the length 
of the helix for 31 threads. The length of 
this helix is 5.8574", and the diameter of the 
roll will be this divided by 3.1416, which 








there will be many more similar sales 





Erie canal, carrying 1,540,000 bushels of 





gives 1.8645” 


SEAM 


ee 












I 





5 






May 15, 1890] 





AMERICAN 


MACHINIST 














(180) J. R., Toronto, Canada, writes: In 
answer to Question 65 in your issue of Febru- 
ary 13, current volume, you say that the 
pressure is both equal above and below the 
water line with water added thereto. I have 
always thought so, but lately several cases 
have come under my care which have almost 
changed my opinion. I am not sure if such 
defects as I have seen would stand the press- 
ure in the steam space. Will you please 
correct or confirm my wandering ideas on 
this subject, as I believe the water acts as 
a cushion. A.—We cannot confirm your 
ideas ; although water may be compressed 
to a very small extent, yet the amount is so 
small that for all practical purposes we may 
assume that water is incompressible, and 
therefore cannot act as a cushion, any more 
than a solid piece of iron would do. The 
pressure per square inch on the bottom of the 
boiler is equal to the pressure of the steam 


lus the weight of a column of water one) 


inch square extending from the bottom of 
the boiler to the water level. 
above the water line is equal to that of the 
steam only; and if the boiler resists this 
pressure we must take this fact as evidence 
of the strength of the sheet, no matter what 
the appearance may be; yet the latter may 
indicate great danger. 


(181) A. W., Albany, N. Y., sends us a 
sketch, as shown in Fig. 1, with the follow- 
ing description: Hisacrank which makes 
50 revolutions per minute; BC D, a bell crank 








The pressure | 





stant in equilibrium, the moment of the 
force  d, that is, the product of C, D, into 
b d, must be equal to that of B, b, which the 
diagram clearly shows, for it will be seen 
| that the triangle C, db is equal to the tri- 
|angle C, B, }; therefore, if B, 5 represents 
ithe force exerted by the piston A, then } d 
| will represent the force or pressure on the 
|crank-pin D. Now B, 6 represents a force 
'of 3,500 pounds, hence the force represented 
| by 6d will be as much less as 6 d is less than 
|B, >. If we find the line B, } to measure 
| 14.2 units, and 6d 13.8 units, then the force 
in pounds represented by } d will be 
— - =— = 8,401.4 pounds, 
| which is the pressure on the crank-pin D. 
|The diagonal C, 4 of the parallelogram 
|C, B, db will represent the pressure 
'on the bolt C,, and this pressure will 
be as much greater than the force of the 
piston rod as (, } is greater than B, ); 
if OC, 6 measures 18.4 units, we then have 
18.4 « 3,500 
14.2 
the bolt (,. To find the forces exerted to 
the directions 7 and A we simply prolong 
the lines C, D,, C, By and C, 6, as shown 
in Fig. 2. Make Cye equal to (C, d, and 
complete the parallelogram J, C, A, e; the 
side C, J, will represent the force in the 
direction of J, and the side C, K, will repre- 
sent the force in the direction K. In this 
case C’, e represents 4,535.2 pounds, and the 
forces represented by the 
lines J, C, and K, C, will 
be just as much less than 
. that represented by C, e as 
sy they are shorter than (, e. 
“* The magnitude of the re- 
quired forces will change by 


© changing the position of the 
bell crank, but in every case 


= 4,535.2 pounds pressure on 











they can be found in a sim- 
ilar way as shown in the 
diagram, provided that the 
link H (Fig 1) remains in 
line with the piston rod A. 
(182) R. T. T., Stamford, 
Ct., writes: I had to fit 
some brass bushings into 
a cast-iron box. The bush- 
ings were 34 inches outside 
diameter, 24+ inches inside 
diameter, and 2 inches long. 





: A 1-inch bolt was used to 
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draw the bushings into the 
box, and it took two men, 
weighing together 380 
pounds, pulling at end of a 
24-inch wrench, to 
draw the bushing in; 
and when it was 
within a quarter of 
an inch of being 
flush we had to jerk 
it in. We have no 
steam press in our 
shop. Now can you 
inform me as to 
about how many 
pounds of steam 
would have _ been 
a required to force the 











bushing into the 
p, box? A.—It is im- 
possible to answer 
your question, since 
you do not state 
what kind of ma- 
chine was used for 
forcing the  bush- 
ing into the box. 
We suppose you 
used a bolt and nut; 
if so, you should 
have given us the 





B, a 


which is connected to Z; a slide is attached 
to the bell crank at the center. //, a link 
connecting the bell crank to the crosshead 
G; A,a piston rod to which the crosshead 
is keyed. The piston rod A exerts a force 
of 3,500 pounds, and moves in the direction 
of the arrow. 


the bolt at the center and on the crank-pin 
D, and what will be the forces acting in the 
directions J and A? A.—The required 
pressures and forces can be found by a 
graphical method, as follows: In Fig. 2 
draw the lines (, B, and C, D, parallel to the 
center lines of the arms (Fig. 1), and on these 


lines lay off the lengths of the arms to any | 
convenient scale—a decimal scale is to be 


preferred; through the point B, draw a line 


B, 6 parallel to the action of the piston rod | 


A. The lines C, B, and C, D, may be 
considered to be the arms of a bent lever, 


with aforce acting in the direction B, > on} 


the end B, of thearm (, B,. Through C, 
draw C, d parallel to B, >, and through D, 
draw d b perpendicular to C, D,, meeting 


CO, d ind and B, bind; join C, and 6 by a} 


straight line, also draw (’, a perpendicular 
to B, b. In this particular case db is par- 
allel to C, B,. Now B, } represents a force of 


3,500 pounds, and this force, multiplied by the | 


length of the line C, a, gives us the moment 
of this force with respect to the point (4. 
Considering the bent lever to be at this in- 


Now what I want to know is, | 
how many pounds pressure will there be on | 


b pitch of thread. 

Even had the pitch 
of thread been known, we could have given 
only a rough approximation, since we have 
no means of determining the amount of 
force expended in jerking the end of the 
wrench. 


(183) R. B. L., South Elgin, IIl., writes : 
Can you give me any information relating to 
the use of bronze in small castings of cast- 
iron? I have an old-time hand-book that 
recommends a small percentage of bronze 
for clean-cut sharp castings, and it is claimed 
that the metal will run in more intricate 
parts of the mould. If there is any other 
| composition that will give the same results, 
please publish it? A.—We referred this 
question to L. C. Jewett, who replies as fol- 
lows: In answering your question, I would 
say that I have seen some experiments made 
with copper mixed with iron to make a metal 
| that would be non-corrosive, but it did not 
succeed. Putting tin in iron will make it 
| more brittle ; so willantimony. As to mak- 
ing it more fluid, the writer does not think it 
would be perceptible. It is claimed that 
fero aluminum will perform what your in- 
quirer asks for, but I have made several ex- 
periments with fero aluminum on a small 
scale, and I cannot make any success of it. 
The best way to get good fluid iron is to use 
good soft brands of good quality, and not 
neglect to put ina good bed of fuel in the 
cupola, and keep it up on subsequent charges. 








It is my opinion that bronze mixed with iron 
will not work well. 


(184) W. E. P., Brooklyn, asks: Will you 
please explain to me the rule for grinding 
the proper clearance of tools for cutting 
square threads and worms? A.—For ordi- 
nary cases no rule is followed for this, but 
a machinist learns by experience what is 
about right, and is usually satisfied to give 
enough clearance, and let it go at that. But 
where the angle of the spiral is considerable 
it is better to lay off the angle of the spiral 
at the bottom of the thread, as shown by 








the accompanying diagram, in which the 
distance between the lines a? and a’ b' is 
equal to the diameter of the screw or worm 
at the bottom of the threads. Connect these 
lines by a line drawn at right angles to them 
(c d), and from the points ¢ and d lay off the 
distance e e’, equal to half the lead; connect 
these points with the points c and d by the 
linesed andce’. The outline of the tool 
can then be drawn in so that its sides will 
have the desired clearance, as shown by the 
figureat ¢. The angles which the sides of 
this tool make with the line a’ }’ will be the 
correct ones. In the diagram, which is made 
to scale and full size, it is assumed that the 
diameter of the screw at the bottom of the 
threads is one inch, and that it is to have two 
threads per inch single. 

















Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 





Lexington Cut Iron Gears. See adv. on p. 16. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

‘**Bradley’s Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N.Y. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill., manufacturers. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 140 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, Ill. 

‘*How to Keep Boilers Clean.”’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st..N. Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Castings for small and medium-sized vertical en 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 

Locomotive Driving-Box Planer Tool. Pedrick & 
Ayer, Philadelphia, Pa. 

Special Tools for Railway Repair Shops. 
& Ayer, Philadelphia, Pa. 

Standard Tool Co.’s Twist Drills. 8S. A. Smith, 
23S. Canal st., Chicago, Western Representative. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

Steel Name Stamps, etc. Address W. G. Sack- 
mann, 1099 First ave., Cleveland, O. 

Get particulars of our new Wall, Suspended and 
Radial Drills. C.H. Baush & Sons, Holyoke, Mass. 

Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 

Well-drilling Machinery and Tools. 
Brothers, Ithaca, N. Y. 

For Pattern Letters, Steel Stamps, Burning Brands, 
Mach’y, Plates, &c., A. A. White & Co., Prov., R. L 

KF. C. & A. E. Rowland, New Haven, Conn. Hy 
draulic, Mill and Special Machinery to order. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Il. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row,N.Y. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See May 1,p.14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices, and of same strength 
and appearanceas Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Patent Attorney. R. G. DuBois, 715 11th st., Wash- 
ington, D. C., procures first-class patents on inven- 
tions. Valuable Hand-book on patents free. 

S$. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. 8S. A. Smith, 23 
S. Canal st., Chicago, Western Agent. 

Horton’s Chucks. We offer the balance of our 
stock at 50 per cent. discount. McFadden Co., 
Philadelphia, Pa. 


Pedriok 


Williams 





Patents.—Patent soliciting of high class. 
D. Walter Brown, 31 Nassau st., New York. 
Send for “A Brief History of Patent Legislation 
in the United States.” 


one 


5 Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low. 
32’’ Send for list of firms using our Drills. J. E. 
36° Snyder, Worcester, Mass. 


25’’ “Only Drill Press built on 


32’ *Ko-rekt’ principles, 
87’ even if they come from Jersey.” 
42’ Gould & Eberhardt, New Ark, N. J. 


C. H. Redman & Co., Newark, N. J., Manufactur- 
ers of Light Machinery, Automatic Selling Machines. 
Telephone and Telegraph Instruments, Sewing Ma- 
chine Attachments, Models, etc. Contracts solicited. 

For Sale—Bound volumes of the Patent Office 
Gazette for years 1882, 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per year. Address J. C., care of 
AMERICAN MACHINIST. 

Every draftsman needs one.The Engineer’s Sketch 
Book of mechanical movements, appliances,devices, 
Pama binge ges dl T.W. Barber. 1,936 illustrations. 
8vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 

Montgomery & Co., 105 Fulton st., New York City, 
have just issued a small catalogue of 160 pages, 
containing description and prices of many useful 
tools. A copy will be sent free to any address 
upon application. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa. 

‘Binders’? for the American Machinist. Two 
styles, the ‘‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 5Jc. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 

Just concluded. ‘Practical Drawing.” By. J. G. 
A. Meyer. Copies of the American Machinist 
containing the above series of 93 articles sent by 
mail to any address in the U. S., Canada or 
Mexico, for $4.65, or single copies 5 cents each. 
American Machinist Publishing Co., 96 Fulton st., 
New York. 

H. B. Roelker, 22 Cortlandt st., New York, late 
Sup’t De Lamater Iron Works, will hereafter manu- 
facture the De Lamater Screw Propeller. 
Propellors of same patterm and workmanship as 
formerly made by the De Lamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting — and Construction Engineer. 
Estimates made on machinery and on damages. 


Just concluded. ‘‘Modern Locomotive Construc- 
tion.” By J.G. A. Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U. S., 
Canada or Mexico for $5.30, or single copies 5 cents 
each. American Machinist Publishing Co., 96 Ful- 
ton st., New York. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 58 
East 10th st., New York. 

















The veneer mill recently burned at Richford, Vt., 
is to be rebuilt. 


Saw-milling is said to be the largest manufactur- 
ing interest in Georgia. 

The Kerr Thread Company, Fall River, Mass., will 
build a mill to cost $100,000. 

The large saw-mill of Charles Hebard & Son, 
recently burned at Pequanning, Mich., will be re- 
built. 


The Macon (Ga.) Knitting Co. has commenced 
the erection of a two-story addition, 210x75 feet. It 
has a capital stock of $150,000. 

A beet sugar factory is being erected at Grand 
Rapids, Nebraska, with a daily capacity of 400 tons. 
The plant will cost over $500,000. 

It is rumored that a joint stock company is being 
organized for the purpose of erecting a gin and 
large cotton seed oil mill at Manor, Texas. 


The East Tennessee, Virginia & Georgia is build- 
ing shops and roundhouses at Knoxville, Tenn., 
which will cost, when completed, $600,000. 

W.H.H. Slack is toremodei the Sombers building 
at Springfield, Vt., and put in new machinery for 
manufacturing shoddy under a new process. 

H. O. Pease & Co., Worcester, Mass., have issued 
a large catalogue of improved metal planers made 
at the works. The cuts are well executed, and the 
printing and paper are fine. 


The Martinsburg (W. Va.) Improvement Co. has 
closed a contract with B. J. Hickman, of Philadel- 
phia, Pa., to erect a hosiery mill. A two-story 
building, 50x150 feet, will be erected. 

John Fogg & Co., of Boston, offer to invest $100,- 
000 in the shoe business at Dover, N. H., if citizens 
there will put in an equal amount. H. W. Burgett 
offers to put in $50,000 of the amount. 


The town of Warner (N. H.) has voted to exempt 
from taxation for ten years the capital stock of a 
company that will erect a manufacturing plant 
in the town, with a capital of not less than $10,000. 

The Falulah Paper Company will build a new 
mill at South Fitchburg, Mass., this year. It will 
be near the old mill, and the main building will 
be 200 by 55 feet, with an engine-room 40 by 20 





feet. 
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The Link Belt Machinery Company, Chicago, IIL, 
is building a machine shop, 125x400 feet, and three 
stories high. They will use an electric traveling 
crane, and the shop will be lighted with electric 
lights. 

The Bellingham saw-mill at Fairhaven, Wash., 
which has been idle ever since it was built, six years 
ago, will bestarted up by the Fairhaven Land Com 
pany, which has purchased a controlling interest in 
the plant. 

The New Orleans (La.) Furniture Manufacturing 
Company, formerly the New Orleans Coffin and 
Furniture Manufacturing Company has doubled its 
capital stock for the purpose of enlarging its estab- 
lishment. 

The Standard Steel Casting Company have com 
menced the erection of large additions to their 
plant at Thurlow Station, Pa. The new buildings 
will consist of one 280x100 feet, one 100x80 feet, and 
one 100x60 feet 

A large car factory is shortly to be established at 
Mount Vernon, Ind. The buildings vacated by the 
removal of the Louisville & Nashville shops are to 
be used by thé new company, which is composed of 
ocal capitalists. 

Negotiations are in progress looking to the pur- 
chase of the San Antonio street railway by Chicago 
capitalists. The syndicate will also absorb the nu 
merous rapid transit franchises granted to suburban 
and other companies. 

There is water-works agitation at Opelika, Ala.; 
Atlanta, Ga.: Marysville, Ohio; lowa Falls, Iowa; 
Oakland, Cal.; Meriden, Conn.; Columbus, Ohio; 
Denver, Col.: Boulder, Col.; Camden, N. J.; Hicks- 
ville, Ohio; Gouverneur, N. Y. 

The ground has been purchased for the erection 
of an oil mill at Cuero, Texas. The building will 
be of brick, and the fixtures and machinery of the 
latest improved pattern. A refinery will be operat 
ed in connection with the mill. 

A contract has been closed with the Railroad and 
Improvement Company, of Florence, Ala , to locate 
a large foundry for the manufacture of store 
fronts, architectural iron castings, ete., at that 
place. The plant will cost $100,000. 

At Plainville, Ct., the foundation is being laid for 
the new shop to be built by Norton & Jones for the 
manufacture of patent lathes. The building is to 
be 66x36 feet, two stories high. The business will 
employ about thirty men at the start. 

The Cook Railway Supply Company has been 
incorporated at Chicago, Ill, by B. L. Cock, G. D. 
Cook and A. E. McCue. The capital stock is placed 
at $250,000. The company proposes to manufact- 
ure and deal in patent railway supplies. 

W.J. Hammond, of Pittsburgh, it is reported, 
will shortly erect a tinplate mill at Mansfield, Pa 
The millisto be built in connection with a steel 
plant which Mr. Hammond proposes to erect 
there. Ground has been secured for both mills. 


The Chicago Aluminum Manufacturing Company 
was chartered at Chicago on Friday of last week, 
to reduce aluminum from clay and other sub- 
stances. Capital stock, $1.000,000. Incorporators, 
M. L. Marston, Franklin Babcock, F. B. Meddock. 


The people of Dexter, Maine, are working at the 
problem of another woolen mill. The Board of 
Trade have taken hold of the matter, and so far 
report favorably. The planis to convert the El 
dridge Bros. wood-working factory into a two-set 
woolen mill. 

The Joseph Dixon Crucible Co., Jersey City, N.J., 
send us a package of crayons and pencils—black 
and others—made at the works. This company 
owns some of the most valuable graphite mines in 
the world, and is famous for the quality of the pen- 
cils it makes. 

Efforts are being made to bring about the rebuild 
ing of the hosiery mill burned at Meredith Village, 
N. H., last winter. The sum of $35,000 is required, 
a good part of which has already been pledged. 
The Hodsdon Hosiery Company offers to lease the 
mill at a fixed rental for ten years. 

The Midland (Va.) Steel and Tron Co. has been or 
ganized, to manufacture Bessemer steel, with a 
capital stock of not less than $100,000 nor more 
than $5,000,000. The incorporators include Hon 
John W. Daniel, John H. Inman, of New York City; 
M. M. Rogers of Roanoke, and others. 

Beaudry & Co., Boston, Mass., will hereafter 
have their presses, power hammers and forging 
machinery manufactured at the Fairhaven Iron 
Foundry, Fairhaven, Mass. This company will 
attend to the manufacture and to the financial 
affairs of the company. 

The Betts Machine Company, Wilmington, Del., 
have issued a catalogue of horizontal boring and 
drilling machines, in which the machines made by 
that company are described, and the advantages 
of such machines very clearly set forth The 
catalogue is well printed and illustrated. 


At the Bellaire (Ohio) Nail Works 124 nail ma 
chines are again in operation, after having been idle 
for about nineteen months. The blast furnace 
was blown in successfully last week, and a satis 
factory output has been had from it ever since. 
The steel plant continues to be operated success 
fully. 

The Stickney Oil Burner Company has been or 
ganized in Portland, Maine, to manufacture 
burners, etc. Its capital stock is $6,000. and it is 
officered as follows: President, H. R. Stickney; 
treasurer, C. R. Nelson, and directors, 8S. W 
Bates, H. R. Stickney and C. R. Nelson, all of Port 
land. 





The Owl Transportation Company, with a paid 
up capital of $60,000, is to build wharves, docks and 
vessels, to operate a general passenger and freight 
transportation business between Bayonne, N..J., 
New York and Brooklyn, besides harbor towing. 
The shares, at $100 each, par value, have all been 
taken. 

The Findlay (Ohio) Carbon Works have decided 
upon erecting a two-story iron building, 75x200. Ten 
kilns will also be erected, all for the purpose of 
engaging in their line of manufacture on a larger 
scale. The new factory will make carbon batteries, 
electrical appliances, porcelain cut-outs and incan- 
descent lamps 

The Metropolitan Rubber Co., Wallingford, Ct., 
which has been carrying on its work in mills owned 
by the Wilson Sewing Machine Co., has just pur 
chased the entire plant of the former owners, 
Considerable new machinery has been added, and 
itis now definitely decided that the works will 
have to be enlarged. 

The Centralia Iron and Nail Works, of Centralia, 
Ill., have been standing idle for the last year. The 
property represents $120,000 capital, is clear of 
debt, has paid dividends to its stockholders to the 
amount of 62 per cent., and now has a cash surplus 


of $10,000. The company will probably put in ma-, 


chinery for making wire nails unless the plant is 
otherwise disposed of. 

A Portland (Maine) dispatch says: ‘* The plant of 
the Portland Company, an old and celebrated 
manufactory of locomotives and steam engines, 
has been sold to a syndicate of Portland gentlemen, 
composed of C. R. Milliken, W. L. Putnam, W. F. 
Milliken, Elias Thomas, W. T. Dunn, D. W. Kensell, 
Cc. S. Fobes and others. The price paid was 
par. The purchasers are to receive the May divi 
dend.”’ 

The Pond Engineering Company, St. Louis, Mo., 
will furnish the Streator Electric Railway Com- 
pany, Streator, Illinois, a complete steam plant, 
including two 125 horse-power Armington & Sims 
engines, Hoppes feed-water heater, pumps, pipe 
work, etc., erected complete. Their Kansas City 
office will place a 100 horse-power Armington & 
Sims engine in the Washington apartment house in 
that city. 

The Pennsylvania Iron Works, Philadelphia, Pa., 
will build a new foundry, 100x200 feet; a section 50 
feet wide, running through the center from end to 
end, will be occupied by an overhead traveling 
crane of 50 tons capacity, presenting a continuous 
runway for the cranes the entire length of the 
plant, some 500 feet. The building is to be so con 
structed as to enable the company to make the 
largest castings required in their business. 

Plans for the new Paris stove foundry to be built 
at Leeds, near Sioux City, Iowa, have arrived, and 
the contracts for the foundations have been let. 
The structures will consist of a three-story storage 
warehouse, 400x75 feet; one building, 300x75 feet: a 
three-story building to contain the mounting and 
nickel-plating plant, engine and_ boilers, 50x200 
feet, and a moulding shop, 155x350 feet. About 
2.600.300 brick, and 1,500,000 feet of lumber will 
be used. The name of this new stove manufact- 
uring corporation will be the Daniel Paris Stove Co. 

The Northwestern Lumberman says: ‘*Saw-mill 
men, of course, regard lath as a minor product. 
It is not a product so minor, however, that they do 
not wish they had a good deal more of it this year. 
In familiar language, lath are lath. All over the 
country there is a deficiency. Prices have ad 
vanced throughout the territory from the Atlantie 
coast tothe Rocky Mountains. The approaching 
sawing season mill men will keep a sharp lookout 
for refuse from which lath can be made, and it is 
safe to make the statement that lath next year will 
be plentiful.”’ 

The Springfield Glue and Emery Wheel Company, 
in acireular letter from Bridgeport, Conn., has this 
to say toits patrons: ‘‘ We take pleasure in an 
nouncing to our patrons and friends that we have 
removed our entire plant from Springtield, Mass., 
to this city, and are now installed in new factories, 
designed especially for our business, on Howard 
avenue and Spruce street. New machinery and 
the latest appliances have been added, thus afford 
ing us unequaled facilities for turning out strictly 
first-class goods, and to meet the constantly in 
ereasing demand for our line.” 

The committee’appointed by the Board of Trade 
atarecent meeting to investigate the question of 
locating a paper mill at Dallas, Texas, reported to 
the session that the company ‘selected a site for 
the mill which was donated on Cedar Creek in Oak 
Cliff; that the cash capital to be invested amounts 
to $50,000, of which $30,000 is to be invested in 
machinery, and the balance in buildings and raw 
material, and other prerequisites necessary for the 
operation of the mill. At the start only straw 
paper will be manufactured, but it is proposed to 
enlarge ang expand the works forthe manufacture 
ultimately of all grades and qualities of paper 

The syndicate controlling the MeCarty process 
for manufacturing steel from the ore direct, have 
concluded, signed and sealed contracts for the 
erection of a large plant on the Steelton Company's 
land on the south side of the Roanoke River, about 
a mile west of the Salem freight depot. Railroad, 
merchant bar asd structural iron will be manufact- 
ured first, and it is contemplated later to make 
heavy guns and armor plate for the navy, coast 
fortifications and army use. The plant will employ 


at least 600 men, which number will be increased 
to several thousand as the works are enlarged to 
meet the demands of business 
Register 
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Muxwell & Vincent have secured three acres of 
land inthe eastern suburbs of Springfield, O., and 
will cover about half of it with buildings for carry- 
ing on the steel casting business, using the crucible 
process. They have excellent conveniences near 
railroads, with side-tracks running into their yards. 
Other locations, with the inducement of free 
natural gas, were offered them, but they preferred 
Springfield on account of its railroad facilities, its 
central position among manufacturing centers, and 
its healthfulness. They intend to be making cast- 
ings before the middle of June. The Whitely Steel 
Works, of the same place, were erected under Mr. 
Maxwell’s supervision. 

“Advices from Hot Springs and Paris, Texas 
report,”’ says the Fort Worth Daily Gazette, ‘$50,000 
subscribed for the first-named place, and $70,000 at 
Paris, for the purpose of commencing the work of 
building the new road from Little Rock to Paris. 
The Little Rock construction committee, consisting 
of Zeb Ward, John D. Adams, Isaac Wolf, C. J. 
Lincoln, James H. Miller, John G. Fletcher, James 
A. Fones and J. H. McCarthy, organized to-day, 
Col. Ward taking $20,000 of stock, and Messrs. 
Adams, Wolf, Lincoln and Miller taking $5,000 
each. The work is to be done by a construction 
company, and subscribers receive for their money 
unincumbered stock in this company.” 

Articles of incorporation have been filed with the 
Secretary of State by the New York Superheating 
Company, with offices in New York and Jersey 
City. The incorporators are James Gibbon, of 
Jersey City; C. M. Bomeister, of New York; 
Frederick Girken, of New York; and George 
Noakes, of New York. The capital stock is $250,- 
000, divided into 2,500 shares of $100 each. The 
company is organized for the manufacture and 
sale of stoves, furnaces, grates, and other heating 
and lighting apparatus, and especially for the man- 
ufacture of apparatus for the generation of heat 
known as “Gibbon’s superheating process.” Ar 
ticles of incorporation have also been filed by the 
same officers fora company to be known as Gib- 
bon’s Superheating Company, with a capital stock 
of $400,000, divided into 4,000 shares. The objects 
of this company are for the manufacture and 
sale of all appliances necessary for the genera- 
tion of heat and light by Gibbon’s superheating 
process. 

The Nixdorff-Krein Manufacturing Company [St. 
Louis, Mo.) are establishing a branch factory at 
Copemish, Mich.,a small town situated at the inter- 
section of the Manistee & Northern and Toledo & 
Ann Arbor railroads, and distant from the lake 
ports Manistee and Frankfort only thirty miles. 
The location is an admirable one for a twenty-five 
or thirty years’ supply of rock elm, a wood which 
the company use in the manufacture of hames, 
single trees, etc. Besides, the citizens of Copemish 
offered substantial inducements for the location of 
the branch, in the gift of five acres of land and a 
free timber-cutting privilege ona tract of several 
hundred acres. The factory the company are 
erecting will cost. when fully equipped, not far 
from $300,000, "and will embrace all departments 
necessary to cutting out of the log and bending or 
shaping the work. The boilers and engine for the 
plant have already been contracted for through a 
Grand Rapids representative of an Ohio firm, ata 
cost of about $8,000, and the machinery proper will 
soon be purchased. Mr. Nixdorff, of the company, 
says the branch will greatly cheapen the cost of 
the wood-work in the hames turned out by the 
local factory, as it is much less expensive to ship 
the hamesina partially completed state than lumber 
for them bought by contract. The shipping facil- 
ities will be excellent by both rail and lake - by the 
latter to Chicago for re-shipment; so that he is able 
to see a saving running about $10 per 1,900 for 
lumber.— The Age of Steel. 


= ope ———— 


On the Measurement of Durability of 


Lubricants. 


By J. E. DENTON, HoBoKEN, N. J. 


(A Paper Presented at the Cincinnati Meeting of 
Mechanical Engineers.) 


Practical differences of durability of lubri- 
cants depend not on any differences of in- 
herent ability to resist being ‘‘ worn out” by 
rubbing, but upon the rate at which they 
flow through and away from the bearing 
The conditions which control this 
flow are so delicate in their influence that all 
attempts thus far made to measure durability 
of lubricants may be said to have failed to 


surfaces. 


make distinctions of lubricating value having 
any practical significance. To illustrate: 
Let a standard half-inch plug-gauge and its 
ring be thoroughly cleansed of all oily 
matter by soaking in ether. If the two 
pieces are fitted within the limit of standard 
accuracy there will be, say, about one thirty- 
thousandth of an inch greater diameter to 
the ring than tothe plug. The two pieces 
will go together with great difficulty after 
cleansing with ether—in general a mallet will 
need to be used to force the plug into the 
ring. But if the pieces be smeared with 
lard or sperm oil, or any good oil of equal 


fluidity, the plug may be pushed within the 





ring by_a,slight effort of the hand, and may 





be moved back and forth at the rate of about 
twenty times per minute with the utmost 
effort of the wrist. If the reciprocating mo- 
tion is stopped for five seconds, the plug will 
stick, and must be driven out of the ring 
with a mallet. The phenomena to be here 
noticed are, first, that the oil allows itself to 
be swept into the crack between the ring and 
the plug by the reciprocating motion of the 
latter, thereby acting like a wedge to slightly 
expand the ring; and, second, that as soon 
as the motion of the plug ceases the oil be- 
tween the ring and the plug is squeezed out 
by the elastic recovery of the ring. The 
orifice through which the oil flows from un- 
derneath the ring is a circular annulus one 
sixty-thousandth of an inch wide, and yet 
the flow isa perfectly definite one, inasmuch 
as the phenomena described repeat them- 
selves with fair regularity. 

Let both pieces be again cleansed in ether 
and the experiment repeated, using as the 
lubricant an oil so thick as to scarcely flow 
out of any vessel at ordinary temperature. 
Such an oil is found in the petroleum prod- 
ucts prepared for steam cylinder lubrica- 
tion. It will be found that the plug will 
enter the ring with the same readiness as 
when lard was the lubricant, but the force of 
the wrist will not be able to reciprocate the 
plug more than about one-third as fast, 
owing to the greater viscosity of the heavy 
oil. If the reciprocating movement of the 
plug is stopped, a period of at least fifteen 
seconds is necessary to cause the plug to 
stick, so that the hand cannot readily re-start 
it. The explanation of this difference of 
action of the two lubricants is simply that 
more time is required for the heavy oil to 
escape underneath the ring and allow metal- 
lic contact between the latter and the plug 
to be partially resumed, and that the thicker 
oil requires more force to overcome the fric- 
tion among its own particles. The difference 
is proportional to the difference of viscosity 
as determined by the time required for each 
to flow through any orifice, and to their co- 
efficient of friction as determined by any 
form of oil-testing apparatus capable of 
measuring friction with a superabundance 
of oil fed to the rubbing surfaces. The 
sticking of the plug, when it is allowed to 
rest, has also its parallel in the excessive fric- 
tion offered by a journal to starting com- 
pared to its friction when in uniform motion, 
the oil squeezing out from between a journal 
and its brass when the former comes to rest 
in the same manner that it flows from under- 
neath the ring-gauge. It is evident, how- 
ever, that if these detinite differences of flow 
of a lubricant from between two surfaces 
exist for such minute thicknesses of film as 
occur with the plug and the ring, and for 
such slow motion as the hand produces, 
in studying the action of lubricants in practice, 
we must adjust our observations and scale of 
measurement to the consideration of the most 
delicate and subtle forces or influences to 
which the lubricant can possibly be sub- 
jected in its use in practical service. 

From this standpoint let us consider the 
results of some attempts to measure the 
durability of oil in the laboratory. The 
experiences given are those of the writer, and 
they are set forth in detail to an extent de- 
signed to contribute in what, it is honed, 
will be a useful way to the inquiries and be- 
liefs which are current regarding possibili- 
ties in the way of practical distinctions of 
lubricating value by such forms of testing 
machines as have thus far been used in test- 
ing laboratories. The primary idea of deter- 
mining durability is, naturally, to supply 
a measured quantity of lubricant to certain 
rubbing surfaces and determine how great 
au amount of rubbing the lubricant will 
withstand before its power of maintaining the 
friction, at some agreed upon minimum, is 
exhausted. As a means of measuring the 
friction between two rubbing surfaces there 
is no device superior to what is known as 
the Thurston form of oil-tester, which con- 
sists in forcing a pair of brasses against 
a journal in opposite directions by a spring, 
the latter being lodged in a pendulum free 
to swing about the journal under the influ- 
ence of the friction produced between the 
brasses and the latter, the amount of the fric- 
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tion being measured by the inclination to the 
vertical of a line joining the center of the 
journal and the center of. gravity of the 
pendulum. Suppose one of these oil-testing 
machines to have a journal about 14 inches 
square; then an amount of oil forming a 
single drop let fall from the sharp point 
of a steel rod, 7; of an inch in diameter, 
suffices to cover the rubbing surfaces, so 
that with the latter in the best possible con- 
dition a very low coefficient of friction can 
be obtained at a rubbing speed of about 200 
feet per minute and a pressure of 75 Ibs. per 
square inch of the journal ; and at the same 
time there will be no surplus oil—that is. all 
of the oil will be practically subjected to 
rubbing action. If, under these circum. 
stances, we run the journal continuously 
until the friction, after remaining practically 
constant for considerable time—half an hour 
at least—gradually begins to increase and 
finally becomes double the original amount, 
it might easily be supposed that the number 
of revolutions to accomplish this would 
measure the durability of the lubricant used 
as compared to another tested in the same 
manner. This was, at one time, so far the 
belief of the writer that the relative value of 
oils was sought by such a test, but with 
the following result: The amount of 
oil applied to the journal was accurately 
gauged at 8 milligrams. The journal and 
brasses—the former of tool steel, hardened, 
and the latter of composition—were reduced 
to such a condition that at a given tempera 
ture a certain standard lard oil always pro- 
duced a certain amount of friction, and a 
trial of this standard lard always preceded 
the trial of any other oils whose durability 
was to be determined relatively to the. lard.* 
If the friction with the standard lard was too 
great, the cause of it was always found as- 
cribable to incipient roughening of the sur- 
faces, and the latter were nursed by rubbivg 
with an oil-stone under a magnifying glass 
and by continued running with an uulimited 
amount of lubricant, until the standard con- 
dition was regained. When the oil was 
fresh upon the bearing surfaces it was trans- 
lucent in appearance and slippery to the 
touch. After about 10,000 revolutions the 
friction might have increased to double the 
minimum amount, as described above, but 
the appearance of the oil would show no 
signs of deterioration ; and it was found that 
the cause of the extra friction was the un- 
even distribution of the oil over the rubbing 
surfaces. There being no continuous sup 
ply, the oil distributed itself more or less 
evenly simply by chance, and a small fila- 
ment or part of the rubbing surfaces could 
be seen to be devoid of oil. Accordingly 
the oil was redistributed with the pointed 
end of a match and the pressure reapplied, 
with the result that the friction at once re- 
sumed the minimum value, showing that the 
oil was in no sense worn out. The machine 
would therefore be run on until the friction 
again doubled itself, when another examina- 
tion might still show the cause to be irregu- 
lar distribution. This was again remedied 
and the machine continued in operation 
under the same programme, until finally, 
after several redistributions of the oil, the 
latter had lost its translucent appearance and 
oily nature, having become a dark-colored 
paste. 

The friction would then refuse to decrease 
by redistribution. The total numberof rev 


*A question often asked is whether measure- 


ments on an oil-testing machine can be made to | 


duplicate themselves. In the matter of friction an 


olutions might be 12,000 to accomplish this 
result with lard oil on a given date, and the 
same number of revolutions might be nearly 
obtained on a second trial. In fact, so far 
did duplicate trials of the same oil appa- 
rently give the same revolutions within a 
small per cent., that, as stated above, the 
| relative durability was thought to have been 
| determined by this method with reference to 
lard oil. But, upon a more extensive trial of 
the lard, 30,000 revolutions were required 
to reduce it to the gummy state, and again, 
60,000 revolutions, and upon one occasion 
400,000 revolutions; and in between these 
figures would occur records of 10,000, 7,000, 
and as low as 5,000 turos of the machine, 
which, with no variation of pressure, temper- 
ature, speed, atmosphere, amount of oil or 
quality of the latter, were the apparent mea- 
sure of the durability of this standard oil, 
as measured on this basis. Evidently some 
cause was at work which rendered the 
method valucless. Such cause was discovered 
and communicated to the writer by Dr. 
Charles B. Dudley, of Altoona, who had 
carried out similar investigations. Upon 
analyzing the black paste to which the lubri- 
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cant reduced itself, Dr. Dudley found that it 
was composed mainly of the material of the 
bearings themselves, showing ‘thereby that 
the limit to the friction-producing qualities 
of a lubricant tested in this manner was the 
rate at which it adulterated itself with the 
metal worn off the bearings, notwithstand- 
ing that the amount of the latter was so 
| infinitesimal that years of operation of the 
j machine would not detect the wear by any 
| 





tinile measurement of the dimensions of the 
bearings. The rate of this metallic wear 
being infinitely variable, it is evident that the 
|durability of oil cannot be measured by re- 
istricting our measurement to the behavior of 


entirely satisfactory duplication of action isalways | a fixed quantity whose amount shall be so 


possible. For example, the following is a series of 
fifteen consecutive tests of different oils, and be 


tween each pair of tests the journal of the oil- | 


tester was tried with the standard oil, and gave re- 
sults as follows : _ ; 
Friction of 


No. of Trial. lemperature Standard 


of Bearings. Oil. 
Ist Trial, Dee. 15th ) 9 1.9 lbs.) 2 
2d * **  Isth > Oil A. 05 ia 643 
3d nt “25th | 110 1.7 is 
Ist - ” wth. B OD 1.9 he 
2d ith | p 110 1.7 is 
Ist 16th ¢ Oo D5 1% | 3 
2d 22d § : 9 1.9 12 
Ist ws 2 thi .. D 95 1.9 a] 
2d 18th | fa 110 17 }- 
Ist whi « E 110 1.7 15 
~] wd | e 110 1.8 | & 
Ist Isth +. pp 110 1.4 lz 
2d sth } 110 1.7 ihe 
Ist sth + G 110 1.7 12 
uy 2th | ' 110 7 = 


| 


small as to allow of no surplus oil about the 
| bearings, or, in other words, maintaiu all of 
the oil under rubbing action at once. The 
failure of the method is attributable also to 
the fact that so little oil was employed com- 


| pared to the amount of rubbing surface, that 


the latter could not remain uniformly 
;covered. It is natural, therefore, to inquire 
| whether the method would not be more suc- 
(cessful if a greater amount of oil could be 
used permitting a slight surplus, but applied 
upon some plan which would enable the sur- 
plus to be employed to secure regularity in 
the distribution of the oil over the rubbing 
surfaces, Such a plan has been fried by the 
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writer on a larger size of Thurston testing 
machine having a journal about four inches 
diameter and seven inches long, with brasses 
of the same proportions as used in railroad 
car service, except that the arc of contact was 
reduced, so that the total bearing area of two 
brasses was about seventeen square inches. 
The journal was of wrought-iron reduced to 
such a condition that, with standard lard oil 
under 350 pounds per square inch pressure, 
and about 250 revolutions per minute, a co- 
efficient of friccion of four-tenths of one per 
cent. could be maintained. Oil was fed to 
the journal through two oil cups fastened 
into holes in the upper brass, as shown at LL 
in Fig. 154, which shows a longitudinal sec- 
tion of the testing journal. After cleaning 
the bearing surfaces, 10 minims of oil were 
smeared upon them, and the pendulum hung 
in place. Twenty-five mivims of oil were 
then evenly distributed between the two oil 
cups, While about 100 Ibs. pressure was upon 
the bearings and the machine in motion. 
The pressure was then gradually increased to 
350 Ibs., and the machine run until the mini 
mum friction doubled itself. Before relating 
the results we will consider the difference in 
the amount of oil applied compared to that 
used in the eight-milligram test, with the 
journal about one and one-half inches diam- 
eter. For the latter conditions each 10,000 
revolutions cause a number of square inches 
of surface to be rubbed over, which corre- 
spond to the use of one milligram of oil for 
each 7,000 square inches. In the case of the 
larger journal 35 minims of oil correspond 
to the use of one milligram to each 2,000 
square inches of surface rubbed over, if 


| 
Fig. 156. 
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the 35 minims should permit 10,000 revolu- 
tions before the friction was doubled. Con- 
sequently, a considerable surplus of oil 
would be present in the case of the large 
journal, provided it could be prevented from 
wasting. To prevent such waste was, how- 
ever, a matter of some study. 

The 25 minims placed in the oil-cups filled 
the lower portions of the latter for a depth 
of about one inch, and flowed out very 
gradually, but still with sufficient abundance 
to cause large drops of oil to roll off the 
rising side of the journal as they approached 
the edge of the upper brass. Oil adhering 
to this edge of the brass was carried by 
capillary action, and the slight irritation of 
the upper brass in its framework, up the 
vertical sides of the latter, and gradually the 
entire interior of the framework enclosing 
the brasses was covered with the surplus oil. 
To overcome this irregularity the upper 
brass was cut to the form shown in Fig, 155, 
so that oil which was carried upward by the 
journal to the edge of the brass a could not 
climb along the bevel surface a b, but 
dropped off the upper brass to the lower 
brass. A flexible metal guide ¢d was fast- 
ened to the lower brass (Figs. 155 and 156) so 
that the oil thus dropping from the upper 
brass was prevented from striking the sides 
of the framework, but was instead caused to 
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fall against the journal and be repeatedly 
drawn upward, thus assisting to maintain in 
a uniform condition the film of oil on the 
journal. The brasses were one inch shorter 
than the journal, so that a liberal amount of 
lateral motion* could be given to the pendu- 
lum. The edges of the brasses were cham- 
fered, so that the result of the lateral move- 
ment was to accumulate a band of oil around 
each end of the journal, distant from the 
latter equal to the radius of the fillet. This 
band of oil absorbed a considerable propor- 
tion of the total 35 minims during the 
early stages of a test, but did not seem to 
consume oil or withdraw it from action 
between the surfaces after such time. To 
all appearances the journal was in a uniform 
condition of lubrication, the friction remain- 
ing perfectly constant for several hours, and 
the temperature remaining, with all oils 
of about the fluidity of lard, within 5 
of 180° Fahrenheit. Yet, in spite of every 
precaution, successive records of lard oil 
were as follows: 


RUN ZO rs) coisecerdaioncestners 82,000 revs. 
Pl Me sicitan dabei Gudroeiele 67,800 ** 
PS SeRNS a iendiahic: aaa eves acdievate 58,000 
shots Aare ene icmeeeuee 


and of a pure mineral oil of about the same 
fluidity as lard: 


INI GLU). csevasctalesciterortore . 86,000 revs. 
MECOHU COBbiiis hss cics owe 38,000“ 
sl) oe Ue a ee 27,000 ** 


The last three results were well calculated to 
lure an experimenter into the belief that the 
method gave duplicate results, but on con- 
tinuing the test of the same oil on July 15, 
the record of one test was 10,690 revolutions, 
and of a second test 64,000 revolutions, with 
the friction and temperature and speed as 
identical as it is possible to have them. It 
was evident, therefore, that irregularity of 
conditions existed, of a nature beyond the 
reach of any available means of control, 
and, so far as is known to the writer, there 
is no method of employing so little oil on a 
journal as to prevent its escape from the 
latter and determining anything representa- 
tive of the quality of durability. The 
clever device adopted in the Pennsylvania 
laboratory, at Altoona, of saturating a strip 
of felt laid in a cavity in the lower brass 
with the oil to-be tested, is another method 
of making a fixed quantity of oil be wholly 
devoted to the lubrication of the bearing 
surfaces, the slight tendency of the oil to 
escape being checked by sucking up the 
waste oil with a pipette, and continuously 
restoring it to the journal. No attempt is 
made, however, to determine any quality of 
the lubricants tested other than their co- 
efficient of friction. The rates at which oils 
are supplied to practical bearings are, how- 
ever, greatly in excess of the amount applied 
in the above tests. Taking the average 
revolutions which caused the friction to 
double at 30,000, the 35 minims supply to a 
journal four inches diameter and six inches 
long amounts to one seven-hundredth of a 
milligram per square inch of surface rubbed 
over, 

A very economical case of practical oil 
consumption is when a locomotive main 
crank-pin consumes about six cubic inches 
of oil in a thousand miles of service. This is 
equivalent to a consumption of one milli- 
gram to seventy square inches of surface 
rubbed over, or ten times as great an amount 
as that used on the testing machine. If, 
therefore, the latter amount provided a sur- 
plus requiring special provision to prevent 
escape of oil from the bearings, what must 
become of the surplus present on the locomo- 
tive crank-pin and other bearings using oil 
with the same economy, of which there are 
numerous examples in every class of machin- 
ery? Undoubtedly it must continuously es- 
cape from the journal. The thirty-five 
minims of oil, used in the test described, was 
so little contaminated by the absorption of 
metallic wear under 30,000 revolutions that 
the fluidity was not greatly reduced. Con- 
sequently, with ten times as great an amount 
of oil to absorb the metallic particles, the oil 
leaving the locomotive crank-pin is but litule 
changed in fluidity, and flows from between 


* Whenever this lateral motion was stopped, the 
friction rapidly increased, 
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the surfaces with practically the same free- 
dom as when in a fresh condition. It follows, 
therefore, that the economy of one oil over 
another, so far as the quantity used is con- 
cerned—that is, so far as durability is con- 
cerned—is simply proportional to the rate at 
which it can insinuate itself into and flow 
out of minute orifices or cracks. Oils will 
differ in their ability to do this, first, in pro- 
portion to their viscosity, and, second, in 
proportion to the capillary properties which 
they may possess by virtue of the particular 
ingredients used in their composition. Where 
the thickness of film between rubbing sur- 
faces must be so great that large amounts of 
oil pass through bearings in a given time, 
and the surroundings are such as to permit 
oil to be fed at high temperatures or applied 
by a method not requiring a perfect fluidity, 
it is probable that the least amount of oil 
will be used when the viscosify is as great as 
in the petroleum cylinder stocks. This was 
pointed out by the writer in a former paper 
presented to the Society in connection with a 
description of various viscosimetcrs. When, 
however, the oil must flow freely at ordinary 
temperatures and the feed of oil is restricted, 
as in the case of crank-pin bearings, it is not 
practicable to feed such heavy oils in a satis- 
factory manner. Oils of less viscosity or of 
a fluidity approximating to lard oil must 
then be used, and the differences among such 
oils, with respect to the quality of entering 
and leaving the spaces between the bearing 
surfaces, may readily be imagined to depend 
in a considerable degree upon differences of 
capillary property arising from choice of in 
gredients forming any particular mixture. 
We are led, therefore, to conclude that a test 
of durability must be a test of the rate at 
which two oils fed to the same journal, by 
the same device, and under the same circum 
stances, permit themselves to flow between 
the bearing surfaces and out of, and off of, 
the bearings, and that oil may differ in this 
respect with every variation of ingredient 
and viscosity. As necessarily there will be 
surplus oil which will escape from the reser- 


voir and do no lubricating service before 
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inl’ led off of the bearings, it follows that 
every particular condition of bearings will 
affect the amount of oil consumed, and hence 


our oil-testing machine, to determine dura- | 


bility, must be the very machine upon which 
the oil is used or a copy of the same. 

To illustrate what would happen if this 
idea of testing durability was carried out | 


with the large-sized Thurston testing machine | 


referred to above, experiments were made 
feeding oil to the two oil cups in 50 minim 
doses under the same conditions as described 
above, except that the brasses were exactly 
like railroad car brasses, no provision being 
made to prevent the oil escaping in whatever 
direction it chose to flow. The machine was 
run until the friction began to increase above 
a minimum, and then another dose of 45 
minims of oil was added to the cups without 
stopping or disturbing the machine. The 
oil was so regularly led away by the various 
escaping surfaces formed by the brasses, that 
in aseries of about a dozen trials of lard oil 
versus sperm oil the latter averaged 11,000 
revolutions in doubling the friction, and the 
lard 9,000 revolutions, with a variation of 
only about 20 per cent. from these figures in 
the various separate trials. But upon chang- 
ing the brasses to another pendulum-head or 
framework, in which they fitted to all ap- 
pearances with precisely the same degree of 
accuracy, a series of trials with lard oil aver- 
aged 14,000 revolutions to consume 50 min- 
ims. The slight difference in the fitting of 
the brasses in the pendulum-head by altering 
the effect of the various escaping surfaces in- 
creased the time necessary for the oil to es- 
cape. It seems hardly possible, therefore, 
that the quality of durability in lubricants 
can be measured, except by copying in a 
very perfect manner the exact conditions of 
arrangement, proportion and method of feed- 
ing which are to be used where the lubricant 
is to be applied; and even when this precau- | 
tion is taken, the fact that in some kinds of 
service the limit to the consumption of oil 


depends upon the extent to which dust or | 
mixed with it, as in| 

. . . . | 
railroad car lubrication, and in the case of | 


other refuse becomes 





5 | asetoatiunel ahha, makes it almost 
hopeless to expect that laboratory tests can 
contribute very much of practical value in 
the determination of relative durability of 
lubricants. 

That machines may be devised for the 
| laboratory, however, and are, in fact, in use 
| to-day in some of the latter, which will con- 
‘tribute much valuable knowledge to many 
| questions of lubrication, through measure- 
ments of friction and metallic wear, is not to 
be denied, but the discussion of this part of 
the subject is not intended to be included in 
the scope of this paper. 





——__¢ ge 


A Disastrous Fire. 


One of the most serious fires which has 
occurred in this vicinity for some time took 
place on the night of the 6th, at Elizabeth- 
port, N. J., and which destroyed the main 
building of the Singer Mfg. Co’s. works, en- 
tailing a loss of near a million dollars. It is 
thought to have been a case of spontaneous 
combustion starting in greasy waste, a good 
deal of which is said to have been in one of 
the departments. About 3,700 hands were 
employed in the works, the capacity of 
which is 1,500 sewing machines per day. 
The buildings were erected in 1873, when 
the factory was removed from this city to 
get more room and better shipping facilities. 
The portion burned was four stories high, 
with mansard roof and clock tower, the 
other buildings not burned being mostly one 
story in height. The stock, needle, finish- 
ing, adjusting, inspection and milling rooms 
were in the burned portion, as was also the 
pattern department. The necdle department 
is said to have been very complete, and to 
| have cost in special machinery, etc., $250,- 
| 000. Small parts for 35,000 machines were 
‘lost, and 18,000,000 finished needles. We 
| understand that no insurance was carried by 
|the company, but that dependence was 
| placed chiefly upon a fire protection system 
within the factory, which, however, seems 
not to have been very effective, in view of the 





rapidity with which the fire spread dereugh 
the building. 

Most if not all of the walls of the burned 
building will have to be rebuilt, which, we 
are informed, will be done as fast as possible. 
In view of what is now considered good 
practice in shop construction, it is not likely 
that a mansard roof will be put on the new 
building, as such roofs have been declared 
by competent authorities to be especially 
favorable to fires, while they certainly add 
nothing to the architectural appearance of 
such buildings as the Singer shops. 

Pee. - ee 


James Nasmyth. 


James Nasmyth, one of the old-time Eng- 
lish engineers, died recently in his eighty- 
second year. Mr. Nasmyth is mainly known 
by his invention of the steam hammer, al- 
though this was by no means his only 
achievement. He was a graduate of the 
celebrated firm of Maudsley & Field, Lon- 
don. He retired from active business while 
comparatively young, and since then has fol- 
lowed his own inclinations, which have led 
him into the fields of astronomy, and in 
directions where other than 
profit ruled. 


considerations 


A correspondent writes us that, considering 
the low cost of aluminum it should be 
urged upon the government to supply one or 
two of the new cruisers with aluminum 
propellers. He thinks the’ reduction in 
weight would be of great advantage. Doubt- 
less it would, but we do not think that pure 
aluminum would be good material for a pro- 
peller wheel. Alumiuum bronze, which is 
coming into quite general use, is about as 
heavy as iron. 
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° NEw York, May 10, 1890. 
Iron—American Pig.—Consumers continue to buy 
in a hand-to-mputh way. only covering their im- 
mediate necessities. Offerings of Southern irons 
continue liberal, and the competition of Southern 
producers is still the main disturbing element. The 
approach of the first of June, when the subject of 





BRADLEY 
HAMMERS 


ano FORGES. 


The BEST HAMMERS in the WORLD 
RUN BY BE LT, 


Ower 1500 In Use. 


Three Styles, 15 lb. to 500 Ib. Heads, 


Our PFORG Ess heat irons fast enough to keep 
Hammers and men fully employed. 
Send for Catalogue and Prices. 
BRADLEY & COMPANY, Syracuse, N. Y. 
14 Warren St., NEW YORE. 98 Sudbury St., BOSTON. 


JOHN WILEY & SONS, NEW YORK, Publish ; 


Wilson’s Steam Boilers, 12mo, cloth, - $2.50 
Thurston's Manual of Steam Boilers, 8vo, cloth, 6.00 
Ford's Boiler Making. 18mo, cloth, - 1.00 
Thurston’s Steam Boiler E xplosions, 12mo, cloth, 1.50 
Grimshaw Steam Engine Catechism, 18mo cloth, 1.00 

: Vol. II, 18mo, cloth, 1.09 
Whitham Steam Engine Design, 8vo, cloth, - 6.00 
Hemenway’s Indicator Practice, 12m0 cloth, 2.00 
Pray s Twenty Years With Indicator, 8vo, cloth, new edition, 2.50 
Thurston's Engine and Boiler Trials, - - 5.00 








THE FOX PATENT UNIVERSAL TRIMMER 
OVER 2200 LN USE, 


ORIGINAL IMPROVED 


faves Time, Saves Money. 
From New 

Three Sizes, ¢ 
Patterns, 





NO PATVERN ROOM COMPLETE WITHOUT THEM 
nd for circular. Mention this paper 








87 MAIDEN LANE, 
NEW YORE 
CHICAGO, PHILADELPHIA, LONUOH 








ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JOHNS MANUTACTURING 0, 


87 Maiden Lane, NEW YORK. 


BEAMAN & SMITH, Providence, R.1I. 
Locomo- 
tive 
Port 
Milling 
Machine, 




















STEAM 


DEANE STEAM PUMP CO., 


THE DEANE 


OF HOLYOKE 


PUMPS 


HOLYOKE, MASS. 








STEEL 


64 & 66 So. CLINTON ST., 
CHICAGO, ILLS. 


For Taps, Dies, Punches, Milling Cutters, 
Lathe and Planer Tools, Cold Chisels, Edged 
Tools and Hardware of all kinds. 


CRESCENT STEEL CO., 


136 FIRST AVE., PITTSBURGH, PA. 


480 PEARL STREET, 
NEW YORK, N. Y. 





Drill Presses, 
Saws. 
on trial. 





Improved Screw Cutting [ ATHES 
Foot and Power 
Shapers, Band, 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents, 


Cireular and Scroll 
Lathes 








TOBIN 
BRONZE 


Rods for pumps an i bolts. 
for pump linings and condenser tube sheets, &c. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Yacht shafting. Rolled sheets and plates 
Ingot metal for 
car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers, 





THE FOX MACHINE CO., GRAND Rapips, Micn. Send for Circular. CHICAGO. NEW VORK. 
BETTS MACHINE CO. 
DEL. 
MAKERS OF 





["roxrac MACHINERY | 





93 Liberty St., | 113 Federal St., t 


NEW YORK. BOSTON, 


For Send 
Every for 


$8, | nnooeencs CATALOGUE. 


METAL-WORKING 








MACHINE TOOLS 


FOR 


Locomotive, Bridge & Engine Builders, 
Railroad, Car & Machine Shops 


AND 


Iron and Steel Works 
; Generally. 











May 15, 1890] 


AMERICAN 





MACHINIST 








wages will again come under consideration, is 
looked forward to with some interest, especially in 
view of the recent agitation and success of the men 
in some branches of skilled labor. 

We quote Northern brands No. 1 Foundry, ~ 
to $19; No. 2, $17 to $18. Southern brands No. 
$16.50 to $17; No. 2, $16 to $16.2: 

Scotch Pig—There has been 
mand. 

We quote Eglinton, $18.50 to $19; Dalmellington, 
$21.25 to $21.50; Coltness, $24.50 to $25 

Bar—The demand has been moderate, with prices 
in buyers’ favor. 

We quote Common, $1.85; Medium, $1.90; Refined, 
$1.95 to $2, for round lots on dock. 

Copper—The market has ruled firm, with a tend- 
ency of prices to go higher. The production of 
the lake companies is contracted abead, while the 
old syndicate stock is locked up for the present by 
litigation. 

We quote Ingot, Cakes and Wire Bars at 14%¢c. to 
1444c. Common casting brands are somewhat ea- 
sier, at 123¢c. to 12%4c. 

Lead—There has been no improvement in the 
demand, consumers buying only to cover imme- 
diate wants, but supplies are firmly held at prices 
quoted last week, viz.: 

For prompt and near delivery prices are 1.0246c. 
to405c. For future deliveries prices have ruled 
somewhat higher on the exchange. 

Spelter—There has been some improvement in 
the market caused by a somewhat better demand. 

We quote Ordinary brands of Western, 5.10c. to 
5.25c.; Choice, 5.3gc. to 5.40c.; Refined, 634c. to 7c.; 
Silesian. 65¢c. to 634c. 

Tin—Values have ‘undergone little change until 
the latter part of the week, when they advanced in 
sympathy with a rise in London quotations. In 
jobbing lots prices are 21\4c. to 213¢c. 

Antimony—The demand has been moderately 
active, but there has been little or no change in 
prices for Regulus. 

We quote Hallett’s, 1844c.; Cookson’s, 25c. 

Lard Oil—No change of importance has taken 
place, and prices are 53c. to 53c. 


* WANTED* 


* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week’s issue. 


n a moderate retail de- 











Wanted—Two first-class instrument makers. Ap- 
ply by letter to T. C. Mendenhall, Superintendent 
'. S. Coast and Geodetic Survey, Washington, D.C. 

Wanted—Good general machinist to work on Cor- 
liss engines, ice and refrigerating machinery. Ad- 
dress Frick Company, Waynesboro. Franklin Co., Pa. 

Wanted—A first-class die maker used to tin work. 
Address The Norton Can Company, 284 Pearl st., 
New York. 


~ 





Malleable iron foreman is open for engagement; 
understands mixing and melting. General jobbing 
shop preferred. X, AMERICAN MACHINIST. 

Wanted—Situation as foreman by practical ma- 
chinist thoroughly experienced on engine and gen’l 
machine work. Address **D,’’ Am. MACHINIST. 


Wanted—Position as ass’t draftsman ‘on steam 
engine Work. Technical education abroad: some 
exp. in this country. Address C. W., AM. MACHINIST. 


Practical draftsman and machinist, 25, technical 
education. familiar with blue_printing and pattern 
making, wants position. M. P., Am. MACHINIST. 


A competent mech. engineer wants a responsible 
and permanent position where very varied exp., 
especially in heavy machinery and in structural iron 
work, can be utilized. Box 841, Pittsburgh, Pa. 


Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad 
dress Morgan Engineering Company, Alliance, O. 

Machinists Wanted—First-class hands, competent 
to undertake the erection of machine tools. Steady 
work and good wages to good men. Betts Machine 
Co., Wilmington, Del. 


Draftsmen Wanted—Several draftsmen that are 
familiar with blast furnace and rolling mill works. 
Give references and terms. Address Gordon, 
Stroebel & Laureau, L’d, Philadelphia, Pa. 

Wanted—Foreman for machine shop in large city 
in Wis., employing about 100 men. One posted on 
Corliss engines and ice mac o= and who under- 
stands German, preferred. S. A., AM. MACHINIST. 

Foundry foreman with plenty ‘of experience in 
making engine castings is wanted bya firm that 
will give a good position with a good salary to the 


right man. Address Engine Builders, AMERICAN 
MACHINIST. 


Tool maker and machinist, with long experience 
on all kinds of work, wants a position where skill, 
experience and ability to handle men are required. 
References. Address ** Machinist,’’? P. O. Box, 1592, 
Philadelphia, Pa. 

Draftsman and good vise hand, graduate at a 
technical school in Germany, wants position, on 
general machinery preferred. If there is not enough 
to draw, will work inthe shop. Address Box 13, 
AMERICAN MACHINIST. 

Wanted—Competent mech. draftsman familiar 
with punching mach’y and mach. tools. One who has 
some faculties for sup’t will have a good chance for 
advance. State exp.,and salary wanted. Must work 
himself up. W. Frech Machine Works, Streator, Ill. 


Wanted—10or 12 good machinists, principally vise 
hands. Only those familiar with the erecting of 
wood-working machinery need apply. This will be 
a good opening forambitious young men. Address 
E. & B. Holmes, 59 Chicago st., Buffalo, N. Y. 

Wanted—Machinists. Several first-class vise and 
lathe hands to work on punching machinery and 
machine tools. Steady job and good pay to first- 
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class mechanics. W. Frech Machine 


Streator, Ill. 

Wanted—In one of the Middle States, a thor- 
oughly competent designer on light machine tools 
and automatic machinery. Must be tamiliar with 
modern methods and shup practice. State posi 
tions held formerly, and give references. Address 
Box 7, AMERICAN MACHINIST. 

Wanted—Position as sup’t or foreman by a young 
man, 35, successful in the systematic manufacture 
of machinery and mechanical devices, and in the 
economical management of men. A draftsman and 
designer of automatic and interchageable machin 
ery, tools, jigs, ete. Box 14, AMERICAN MACHINIST. 

Wanted—First-class turner for accurate work in 
tool-room. Wages, 42s. per week of fifty-four 
hours, with prospect of advance to a really capable 
man. None but first-class men with good refer 
ences need apply. J.C. Peache, Messrs. Willans & 
Robinson, Engine Builders, Thames Ditton, Surrey, 
England. 

Wanted—1 first-class draftsman. 3 first-class pat 
tern makers, 15 first-class machinists experienced 
onengine work, and 15 first-class moulders. No 
second-rate men wanted, as we manufacture only 
high-grade work. Good wages and steady work to 
the right men. Address Sioux City Engine Works, 
Sioux City, lowa. 

Wanted—A live man for sup't. Must be a prac 
tical machinist; one who knows how work should 
be done, and can manage men and machines suc 
cessfully on piece-work basis. Work—agricultural 


engines and machines, and general work. State 
age, experience, expected. Address 


—_ Salary 
Box C. Schenectady, N. Y. 

A Shop Foreman ei foundry and machine shop 
employing about 200 men, located within 50 miles of 
Boston, is in need of a machine shop foreman who 
knows how to obtain first-class work from menand 
tools in the fewest possible hours. A man with 
some experience in printing presses preferred. 
Address ** Webster,”’ care AMERICAN MACHINIST. 

Wanted—A foreman for the machine shop of a 
large iron works manufacturing screwing ma 
chines, pipe taps and dies, steam fittings, and doing 
a general gas works business. An excellent op- 
portunity is offered to an active man, with plenty 
of snap and system, and having experience in these 
lines. State age, experience, and pay expected. 
Address Box 11, AMERICAN MACHINIST. 





fe 4: MISCELLANEOUS | WANTS ry 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 
Cheap 2d-h’d Lathes & Drills. 8S. M. York, Clev’d.O. 
Koopman’s Scales for quick measurements. 
Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 





Works, 





Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
_ Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md. 
Complete list of our Scales and other 
for 2c. stamp. A. T. Koopman, Chicago. 
Castings of every description and machinery built. 
Address Cedar Point Foundry, Port Henry, N. Y. 


new tools 


Wanted—Customers for our new Radial Drills 
C. H. Baush & Sons, Holyoke, Mass. 

Wanted— Machine firm to build and sell my auto 
matic dynamos and motors ‘Volt.’ Am. Macu 


For Sale—Patent right of Calipers. Address E 
V. Faucett, 14 E. 7th St., Wilmington, Del. 

Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, “Hints and Suggestions for 
Steam Users.”’ Lord & ©o., P. O. Box 1262, Phila., Pa. 

Simonsen-Walter Mfg. Co., Jefferson City, Mo., 
with modern foundry, machine and wood-work 
plant, wants spec. to manuf. for Western trade. 

Wanted --To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale Foundry and Machine Shop with plenty 
of orders ahead, in Western town of 7,000 popula 
tion—coal mining district. Will sell half interest to 
a good machinist. Address Box 9, Am. MACHINIST. 

Yacht Engine Castings, 
ings, Model Engines and 
dress, for circular, L. G 
170 Merrimack st., Lowell, 


Dynamo and Motor Cast 
Electrical Goods. Ad 

Hall & Co., Electricians, 
Mass 





A FACT FOR YOU. 


A large manufacturing firm, who had 
neglected the adoption of a Berryman 
Feed Water Heater and Purifier in their 
steam plant, were at last, owing to the 
cost of fuel, induced to put one in. 

In less than a month they found a say 
ing of over 30 tons of coal. This not only 
showed a great interest on the invest 
ment, but in a few months paid the 
whole cost of the heater. 

BENJ. F. KELLEY & SON, 
91 Liberty pon NEW YORK. 
PECIALISTS IN 


Feed Water Heating & Purifying. 
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Fitchburg 


Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


OFFICE AND WORKS, 
13 to 21 


MAIN ST., 
Fitchburg, Mass, 


SEND FOR CATALOGUE E, 





For Feeding 








RUE’S © EJECTOR, 


Superior to all others for Raising 
and Fore ang Water and 
other Li 


‘Boiler Washer and Testing Device. 


Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


M’E'’G CO., PHILA., PA, 
CATALOGUES FREE. 


ISTH Best _injector 


iquids. 








TO INVESTORS OR MANUFACTURERS, 


—A desirable article to manufacture, 
—A line of heavy machinery 
—Which has been well tested. 

—Is now in practical use, 
—Secured by Patents, 


Address, NOTTAD, 


Box 44. E. DES MOINES, IOWA. 


BABBITT METAL|- 
Cooke & Co.’s Special Brands, 
SUPERIOR, tor jorring ana generat use 


RELIABLE for shafting bearings 
5 for ordinary service. 


Write for prices or send us a sample 
order, 


22 CORTLANDT ST., 
NEW YORK. 








WILLIAM JESSOP & SONS, L’D. 


Chief American Office, 





SHEFFIELD, 91 77 ST., NEW YORK, 
bw 
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Scroll Saws, fai Catalogue 
Cireular ‘ree 
Saws, Lathe of all our 
Mortisers. E Machinery. 


Pair Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut 8t., Philadelphia. 
(@- Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 pages, 8vo., and our other Catalogues and ('i:- 
culars, the whole coveritig every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 








REDUCED PRICES oF LECOUNT’ s STRAIGHT TAIL DOG. 





LeCOotmnNnT., stant h 


No. INCH. PRICK, No. INCH. PRICK 
1 34 : eS 10 24 p1.35 
2 %. 70 11 2e 1.45 
3. 1. 70 12 ...8 

4 14% .80 13 3g 

5 144.. 80 14....4 

6 1% 05 15 14... 

7 1} 1 05 ae AS 

8 134 1.10 Ay... <Daenk 

9 2 1.20 18 6 

1 Set to2in. 780 Full Set. 





Norwalk. Conn. 








SMALL PONE OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., 


BOSTON, MASS. 


SEND FOR CIRCULAR, 





BOOKS 


FOR ENGINEERS AND FIREMEN. 
THE BEST BECAUSE 


They are written in plain, practical language, 
theories or mathematical formul«. 


ROPER'S PRACTICAL HANDY-BOOKS. 


By Stephen Roper, Engineer. 


devoid of 


Engineers’ Handy-Book.—The most comprehensive and best 
lustrated book ever published in this country on the Steam 
and Marine, and the Steam 

B3.50 


Engine, Stationary, Locomotive, 
Engine Indicator. Price 

Hand-Book of Land and Marine 
scription and illustrations of every description of Land and 
Marine Engine in use at the date of its publication, 


Engines.—Containing a ce 


$3.50 
valuable 


Price d ie 
Hand Rook of the 
treatises ever written on this subject. 


One of the most 


Price $2.50 


Locomotive. 


Instruetions and Suggestions for Engineers aud Firemen,—This 
little book is made up of a series of suggestions and in 
Price 82.00 
Containing illustra 


structions, the result of recent experiments, 
Abuse of the Steam Boiler. 
tions and descriptions of all classes of Steam Boilers in use 
#2.00 

Catechism of High-Pressure mtains a 
fund of valuable information for Engineers 22.00 
Contains all the ques 


Use and 
at the present day. Price 
Steam Engines.--It ¢ 
Price 


Questions and Answers for Engineers. 


tions that an Engineer will be asked when undergoing an 

examination for the purpose of procuring a license. 

Price 7 $3.00 
Simple Process en sieeasittiais the horse power of Steam 

Engines from indicator diagrams. Price 5O ets. 
Care and Management of the Steam Boller, Price 82.00 


Youns Engineer's Own Book,—Containing an explanation of 
the principle and theories on which the Steam Enyine as a 
Prime Mover is based, With 106 illustrations. Price. .88.00 

Hind-Book of Modern Steam Fire Engines. —The only book of 


the kind ever published in this country. . $3.50 


Any of the books will be sent to any part of the 
Ugited States or Canada on receipt of list price. 


Price.. 


above 


Send money in Registered Letter, P. O. Order, or Postal 


Note 
Send for Descriptive 


EDWARD MEEKS, Publisher, 
10122 WALNUT ST., PHILADELPHIA, PA. 


Cataiogue, mailed free to any address. 








FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use, ~ 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


JUST PUBLISHED. 


1 Vol. 12mo., cloth, $1.50. 


SLIDE VALVE GEARS. 


AN EXPLANATION OF THE ACTION AND CON- 
STRUCTION OF PLAIN AND CUT- 
OFF SLIDE VALVES. 


BY 
FREDERIC A. HALSEY, 
MECHANICAL ENGINEER, 

FULLY ILLUSTRATED. 
ANALYSIS BY THE BILGRIM DIAGRAM, 


36" 








D. VAN NOSTRAND COMPANY, 


23 Murray and 27 Warren Sts., New York. 
Copies sent by mail on receipt of price. 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 


HENRY R WORTHINGTON 





NEW YORK 
BOSTON PHILADELPHIA CHICACO 
ST LOUIS ST PAUL SAN FRANCISCO 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Castings for High Speed Steam Engine. 


CYLINDER, 4 in. x 4 1-4 in, 





T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
333 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cast- 
steel Shaft, Connecting Rod and Rock Shaft, and ‘Brass Bear- 
“ 8, boxed and delivered on boat or cars, in this city, on re. 

ceipt of $38.00. This includesa blue print of working rawing 


GLEASON MACHINE TOGLS 


Engine Lathes, 22 inch to 72 inch swing. 
Iron Planers, 26 inch to 84 inch wide. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
Work. 












Bevel Gears cut theoret- 
ically Correct. 





Shoot Plane for Electro- 
typers, Pattern Makers, 
&c., for squaring Blocks, 
18 in. x 2 in. thick. 


SEND FOR CIRCULAR AND PRICES. 


R. M. CLOUGH, 


MERIDEN, CONN. 
















DROP FORCING. 






SPEIRS & MOORE, 


ANSDELL SYPHON 


A Cheap & Simple Steam Pump. 


Working by direct action of steam, Has no 
alves or other working rts,and cannot 
et out of repair, canno freeze, and will 
ump ashes, waste, or anything that can en- 
er the pipes. Inv aluable as a bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO. 


4 Fletcher Street, NEW YORK. 


FRISBIE FRICTION 
PULLEYS » CLUTCHES, 


THE D. FRISBIE CO., 


WORCESTER, Mass. 























114 LIBERTY STREET, - NEW YORE 
Belt Power Air Pump ana 
Condenser. 


CONOVER & CO., 


CONSULTING 
MECHANICAL ENGINEERS 
95 —a ST., 

Ew YORK, 
No Air a ks 15 to 0percent 
fuel saved or equal amount of 
power gained, Runs with same 
economy as engine. 
Adapted to all kinds of En- 
gines, Send for Circular. 














McFADDEN Co. 


1025 MARKET ST., PHILADELPHIA. 
LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 

DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
\ lubrication of machiner Works 
} equally wellin every pesninis position. 


Lackawaona Lubricating Co., 


41 Coal Exchange, Scranton, Pa. 











Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


SOME NOTABLE ARTICLES 


APPEARING IN BACK ISSUES 
OF THE 


AMERICAN MACHINIST. 


The following list is published to facilitate 
the ordering of back numbers containing 
them. Any of these issues can be ordered 
through any newsdealer, or of the geo g 
ers direct, at the price then ruling, viz. 


~ 


5 Cents a Copy. 


1886. 
Pattern Making, Various Articles on. 
Barrows. Appearing in 29 issues. 
Foundry Practice, Various Articles on. 
Masters. appearing in 16 issues. 
Strength of Different Mixtures of Cast-iron and 
_— of Testing. By Robt. E. Masters, April 


By F. W 
By Robt. E. 


Fountiry Practice, Articles on. By Foundryman. 
(L. C. Jewett.) Aug. 14, Sept. 25, Dec 18. 

Foundry Practice, Articles on. By S. Bolland, May 

8, 22 29, June 26, July 10. 

The Morton-Poole Roll Grinding Lathe. By Joshua 
Rose, J. G. Tramis, Geo. H. Babcock and C. A 
Smith, July 3, 24, Aug. 7, 14, 21.Sept. 25. 

Machine Shop Cost and Time Accounts. By A. J. 
Shaw, Henry Metcalfe and C. A. Burton, April 
3, 17, May 8. 

Tests of Iron. By David Spence, April 17, Oct. 20 

Traction on Grades. By A. B. Ropes, Oct. 30. 

Wilson’s Valve Gear for Locomotives, Oct. 30. 

Casting Face-plates Face Up. By David Spence, 
Oct, 23. 

A Job of Shaft Straightening. By F. L. Johnson, 
Oct. 23. 

Inventory Valuation of Machinery Plant. 
lin Smith, Aug. 7. 

Making a Cast-iron Sheave. 


By Ober- 

By P. 8. Dingey, July 
3). 

New Dredge Boiler designed by Norman Wheeler, 
July 17 

Core Oven with Rotating Back. By Thos. Wathey, 
July 24. 

Universal Table for Lathe Change Ge ars for Screw 
Cutting. By Joshua Rose, July 24 

Gating, Clamping and Securing C haplets. By Mat- 
thew Wiard, May 1. 

Printing Frame ‘and Manner of Making Blue Prints. 
By C. L. Redfield, July 31. 

Some Pressure Tests. By C. O. Sine, Nov. 

An st Mandrel—Turning Tapers. 

seach, Nov. 

Core Making in Paces Ss. 

20. 


Chas. 
By David Spence, Nov 


Making Pattern for Spiral Grooved Drum. By Geo. 
Allge, Aug. 14. ; 
Rolling Conic Sec mone Applied to Gears. 

B. Grant, Nov. 
Ninety-inch nsinciee Fire-box Boiler, Nov. 6. 
Spacing in the Milling Machine. By Chas. S. Beach, 


Aug. 2 
Engine Sreidinete. By J. G. Tramis, Aug. 21. 
Traction and Adhesion. By A. B. Ropes, Aug. 28 
Internal Key-seating on Milling Machines. By A. 
B Landis, April 17. 
Tappims Holes in Boilers. By A. B. Landis, April 


By Geo. 


How ,% True Emery Wheels. By L. Best, April 24. 

Work and System inthe Drawing-room. By C. | 
Redfield, Aug. 28. 

Oiling Lathe Carriage Ways. By Wm. H. 
Aug. 28 

Moulding a Screw or Worm without Cores. By 
George Allge, Sept. 11, 18. 

Power Absorbed in Cutting Cast-iron. By James F 

By Chas. A 


Bradt, 


Hobart. Sept. 11, 18. 

Moulding Screw Propellers in Loam. 
Devlin, Sept. 18. 

Dimensions of wana iron Pipes in England. By 
A. G. Brown, Sept. : 

Truing Up and Re placi a Milling Machine ° enters 
with Accurate Alignment. By A. B. Landis. 
Jan. 16. 

Methods of Working and Tempering Steel. By S 
W. Goodyear, Jan. 9. 

Slotting Vool. By J. J. Bingley, May 8. 

How to Make Clean Solid Castings at Least Possible 
Cost. By Matthew Wiard, April 10. 

Truing Milling Machine Centers. By W. R. Ballou, 
April 10. 

Lining Eugine Lathes. By Chas. S. Beach, April 
10. 

By J. G. Tramis, April 10. 

By A. B. Landis, April 10. 

By John J. Grant, April 10. 

By Fred. H. Colvin, 


Steam Piping. 

An Equalizing Dog. 

Screw Cutting Dies. 

Some Handy Shop Tools. 
April 3. 

moshiian Bells for Blast Furnaces in Green Sand 
Without Patterns. By Geo. O. Vair, April 3. 

Wurnace for Heating Long Bars. By W. G. Rich- 
ards, April 3. 

Cutting Tools—Roll Turning. 


Oct. 16. 
Rydeealic Forging. Bv J. Richards, July 10. 
E. Simonds, June 19 


‘Box’ Jig. By C. 
( anon Testing Machine. By Wm. Merrill, Feb. 6. 
Boring Deep Holes. By A. B, Landis, Mar. 27 


Br 6. W. 
Feb. 13. 


Inventory Valuations of Patterns. By W. E. Mathe 
son and others, Jan. 9, Feb. 13, 20, Mar. 6 

Makeg ¢ ‘ast-iron Hulf Boxes By A. J. Shaw, 
Feb. 6. 

Draining Steam Pipes. 

Brazing and Welding Iron. 
Mar. 6. 

Deep Holes by Continuous Boring. By A. B. Lan- 
dis, Mar. 27. 

Slotting Machine Tool. By Wm. Foster, Mar. 20. 

Compound Engines for Stationary or Factory Pur- 
poses, By W.H. Hoffman, April 24, May 1, 22. 

Engineering Subjects, Articles on. By W. H. Hoff 
man, Mar. 18, July 24, 31, Aug. 21, Oct. 9. 

Self- ~soutemned Engines. By W. H. Hoffman, Feb. 27, 

ar. 6 

Curving Qualities of Locomotives with High and 
Low Centers of Gravity. Oct. 16. 

Malag \ Large Spur Gear Wheels. By P.S 


By 8. W. Goodyear, 


May &. 
Working Steel and Iron. Goodyear, 


By W. E. Crane. Feb. 6, 
By J. F. Hobart, 


S. Dingey, 

Normal T heory of the Gear Tooth Curve. By Geo. 
B. Grant, Mar 13, 20, Oct. 9. 

a Tubular Boilers. By Wm. Lowe, Nov. 2%, 
dec. 4. 

Chimneys for Steam Boilers. By Wm. Lowe, Mar. 
27, May 15. By F. A. Halsey, May 1. 

Railroad Cost Cards and Expense Sheets, April 24. 

The Milling Machine—Its Construction and Uses. 
By John J. Grant, Mar. 20. 

Mechanical Arrangements of the N. Hudson Coun- 
ty Cable Railway, Mar. 20. 





PITTSBURGH. 


HALL DUPLEX STEAM PUMPS. 


Send for 1890 Catalogue. 


HALL STEAM PUMP C0., 


91 LIBERTY ST., NEW YORK. 


CHICAGO. 





ST. LOUIS. pump Combined. 














TEAM PUMP CO. 


MANUFACTU RER SOF 


ee =) ere) = 








CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


STEEL 





ESTABLISHED 1850. 


HOWE, BROWN & CO., L’t'd, Mfrs., Pittsburgh, Pa. 


BRANCH OFrices: 12 Cliff St., New York. 


127 Oliver St., Boston. 228 Lake St., Chicag~. 





BRINE ‘TAPS, 








DIES, 


REAMERS, 


ETc. 


” ——— 
‘CREEN. RiveR | 
PAT. SPIRAL FLUTED 









LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 


WILEY & RUSSELL MFG. 


co., GREENFIELD, MASS. 








Tue Davioson STEAM PUMPS AND PUMPING ENGINES. 
baie Salama is4 EST MADE 


FOR ALL 
SITUATIONS, 


Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 
BRANCH OFFICES: 


77 LIBERTY STREET, NEW ORE. 
51 OLIVER STREET, BOSTON 











STEAM PUMP = 
POWER PUMPS. >% a AC) —s 2 


In - PRESSURE PUMPS. = 5 opARATUS 
REPENDENT CONDENSING Apes 


BARR P 


MANTOWN UNG ALON we 





HAD PENNA. 








VAN DUZEN’S 


STEAMsETPUMP 


For MILLS, FACTORIES, SHOPS, ETC. 


For Elevating and Conveying Liquids. 
For ee AY Pits, Sinks, Cesspools, etc., 


and as a F Pump. 
10 Sizes. $7 to 875. Every Puamp warranted. 
Write for Descriptive Pump Circular, A 


VAN DUZEN & TIFT, CINCINNATI, © 


The Almond Coupling 


A NEW aquarter turn 

motion to replace 
quarter turn belts and bevel 
gears. 


T. R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. Y¥. 


Maslin’s Patent Pulsator Pump. 


PAT. FEB, 12, 1889. 

Cheapest and Best Automatic Shean Vacuum 
Pum Handling DIRTY and GRITTY 
LIQ IDS without Wear, Oil or Care. 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic ‘Purposes. Write or call . 
for Circulars. JoHN Mas in & Son, SoLeg 


Manur’rs, 165-167 Ist 8t., Jersey City, N. J. 


ACHINE 
TOOLS 


ENCINE LATHES, 
BRASS LATHES, 
BORING AND 
TURNING MILLS, 
SCREW MACHINES, 


on hand and in process of construction. 


BRIDGEPORT MICHINE 
TOOL WORKS, 


E.P.BULLARD, BRIDGERORT CONN 


PROPRIETOR. 










NOISELEss. 



























VALLEY PUMP GO., 


EASTHAMPTON, MASS. 
Single and Duplex. Also;Bucket 
Plunger, Acme, and A. B.C. 
Fly Wheel Pumps. 









gh ARK ize 


t porta 
Street, 


J Boston, 
— Mass. 


THE most reliable under varying steam pressure of any 
injector known. Will work from 15 pounds to 180 pounds 
without any adjustment. Theonly Automatic Injector 
that will thoroug shly Grale itself when shut - thus pre- 
venting freezing "y Machine Guarantee 


INJECTORS AND JET APPARATUS. 


TO THE BOILER 











ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete. Slow Speed. Positive Blast. Isdurable, 
Compact ani Cheap ; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 
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SUGGESTIVE FACTS FOR STEAM USERS. 


BEMENT, MILES & CO., PHILADELPHIA. 


After the ‘fullest investigation, have just ordered a battery of 402 H. P. of Harrison Safety Boilers for the large addi- 


tion now being built to their extensive works. 


Pamphlet describing and illustrating the type of boiler they selected mailed upon application to 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


NEW YORK, N. Y. CHICAGO, ILL. 
41 Dey Street. 6 So. Canal Street. 


MINNEAPOLIS, MINN, 
707 Lumber Exchange. 


ATLANTA, GA. 
9 No. Pryor Street. 





POND ENGINEERING CO., 


CONTRACTING ENCINEERS, 


Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &. 


Bend for ILLUSTRATED CIRCULAR. 
8t. Louis. Chicago. Kansas City. Omaha, 


THOS. H. DALLETT & CO. 


1306 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 

















Over fifty 
this system o 


Fwd competition has proven 
boiler to be the best in eve 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 





THE STERLING WATER TUBE BOILERS 


Wave Pan ye wd large steam and water spaces and well-defined circulation. 
almost vertical water tubes give remarkable econom 
Large mud-drum. First cost moderate. 


steaming. Dry steam at any pressure. 


Freedom from leakage and repairs. No cast metal, 


The fire-brick furnace 
of fuel with rapid and steady 


No hand-holes. 


Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


74 CORTLANDT STREET, NEW YORE. 





—Novelty Patent Hand Drill— 


Anew, ingenious and handy tool for 
drillin canal holes, running atany speed 
desired. Operator can handie the work 
with one hand, and the drill with the 
other. 


TINIUS OLSEN & CO. 
M‘-., Testing & Hydiaulic Mach'y, 
Tweifth and Buttonwood Streets, 
PHILADELPHIA, PA. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, 
(Reg’d Eng. Pat. Agent.) : 
252 BROADWAY, NEW YORK. 


European Patents obtained at low rates and sold 
on Commission through London House. A good 
invention is worth as much in Great Britain as in the 
United States. Competent draftsmen employed on 
the premises, and special terms allowed inventors 
also obtaining their U. S. patents through the 
Agency. (CORRESPONDENCE SOLICITED.) 
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UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE: 
| = = THREC DESIGNS. SIX SIZES 
| .g©MBODY ALL DESIRABLE FEATURES 


wow = PRICES$450 °& UPWARD 
UNIVERSAL RADIAL DRILL CO 


NCINNATI 








fm J.E.LONERGAN &CO. 
211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


Por 


ae SAFETY VALVES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 

“Reliable ’ > Steam 


rap. 
1888 Catalogue 
free on application. 





a 





Westen Chuck Go, "a Oucid Steam Engine & Foundry Co, Oneida, I a Sh. 


SCROLL COMBINATION LATHE CHUCKS, 


Manufacturers of all a of BoTH 3 AND 4 Jaw. 
LATH E AN D D RILL Diameter Will hold in- 
over all. | side of Jaws. | 
49-16 in 51-2 in. 
612 in. 
8 in. 
12 in. 


6 in. 
71-2 in. 
101-8 in. 
1314 in. 





wor Llusteated Catalogue, | 3° | 











WESTCOTT’S PATENT. 








Hydrostatic Machinery 


PRESSES, 
PUMPs, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 
&c.y &Ce 


Watson & STILLMAN, 
204, 206, 208 and 210 BAST 43d ST, 
NEW YORK, 














VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 


“THE HORTON LATHE CHUCK” 


— the tests and been the STANDARD for FORTY 





Over THREE HUNDRED sizes and styles of Chucks, made and 
kept in stock, by 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN.,U.S. A, 





PROVIDENCE, R. I. 


SEND FOR ILLUSTRATED PRICE LIST, 





THIS /S THE -/RS7 UM/VERSAL CHUCK EVER 2 PLACED ON THE 


vp (ARKET ANO WITH /TS MMANF OPROVEMEN TS stanos 


“tp, 


MAN 
pee 


MA NUFACTURED By Mt 





ay OMA FAR WI1/ OTHER CHUCKS YA MU 


— AIIGHLR COST 


Sz vb For New DESCRIPTIVE 
CATALOGUE: 


(HUCK C:-; 


ORD, CONN. 





**SWEETLAND” 


BY Att DEAL ERS 


aaa 
= SEND FOR DISCOUNTS. 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CONN, 


1884 PATENT CHUCKS. 


We makea specialty of geared scroll chucks in 
diam’s below 12’... For many uses a seroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D. E. WHITON MACHINE CO., 


5 Oak St., NEW LONDON, CONN. 
8, A. SMITH, 23 8. Canal St., Chicago, Western Agt. 








AGENCY FOR GERMANY. 
A technical firm at Berlin demands to represent 
respectable manufactories for machines wishing to 
impo salable specialties to Germany. Offers sub. 
8600 to send to Mr, RUDOLF MORSE, Berlin, S. W. 





Steel Balls from # inch 
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SEND FOR CATALOGUE. 
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by the JIMOND} patent process. 


LHITCHBURG MASS. USA 





RUCIBIiIE 


FROM X LB. TO 600 LBS, CAPACITY. 


RETORTS. STIRRERS. 
BOWLS. STOPPERS. 
DIPPERS. COVERS. 





BLACK LEAD CRUCIBLES 
MADE BY THE 
JOS. DIXON CRUCIBLE Co., JERSEY CiTy,N. J. 
ARE THE STANDARD THE WORLD OVER, 
AND GUARANTEED THE BEST CRUCIBLES MADE. 
CALL FOR 


DIZON’S BLACE LEAD CRUCIBLES, AND TAKE NO OTHER. 


SIMPSON’S CENTRIFUGAL SEPARATOR 


AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Ete. 

Also Keystone Feed-Water 
Heaters and Purifiers. K ey 
stone Belt Pumps, Simpesor 
Centrifugal E. oud seade oa and 
other Engineering Specialties. 
Steam Plants furnished com. 
plete and erected. Send for 
particulars. 


KEYSTONE ENGINE AND 
/ MACHINE WORKS, 


A 
FIFTH AND BUTTONWOOD STS., PHILA 








Or, A. 7. ARTHUR, Selling Agent, 18 Cortlandt St., N. ¥ 





HARLES Mil Ee 
BS ENGRAVER on WOOD\ 
55 ANN’ ST. #* NEw Yorzr: 





EMERY AND CORUNDUM WHEELS. 
EMERY WHEEL MACHINERY AND FLINT PAPER, 





Write for Circular. 


All goods manufactured by us are guaranteed to give 
eatisfon tion. Give them a trial on their merits. 
Gpringtere Daser Wheel Mfg. Co., Successors to 

Springfield Glue & Emery Whee el Co., Bridgeport, Conn. 
Western Branch, 18 & 20 West Randolph Street, Chieago, Hl. 


Avowvony, 2 P22 Pow, 


THE PITTSBURGH REDUCTION COMPANY, 
95 Fifth Avenue, Pittsburgh, Pa., U. S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 


Lots of 1,000 lbs. and over.......$2.00 #@ Ib 


Lots of 500]bs. and over....... 2.25 8 Ib 
Lots of 100]bs. and over....... 2.50 # Tb 














Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 

Prices on sheets, wire, tubes or castings 
given upon application. 











BaARNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam; 
AND 
Condense Water, Oil. Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 








SEND KOR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 


15 CORTLANDT ST., NEW YORE. 








SPRUE CUTTERS. SHEARS. 


THE STI 








203-207 Centre Street, NEW YORK. 


TOGGLE-JOINT DRAWING PRESSES, 
STILL IN THE LEAD! 


THE ONLY AMERICAN FIRM 


AWARDED 


A GOLD MEDAL at tHe Paris Exposition 1889, 
ror SUPERIORITY PRESSES, DROP HAMMERS 


AND DIES. 
LES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 
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ony eu from 
16” to 36” wide by 
any length. 


HC. PEASE & Ch, ga 


Worcester, Mass. 


RARNES PAT, FOOT POWER MACHINERY. 
I feel so highly pleased 
with your Velocipede 
Foot Power with seat, 
that I wish to add m 
testimony to its su 
ority. Ididnot expect 
to like it, but ae 
used the Veloci 
; Power I would have 
nothing else. Itso greatly lessens the fatigue 
of thing o foot power, in fact, it may be said to be 
almost without fatigue and isa steadier motion, 
- Ionly wish I had known of it sooner. SRND FOR 
CATALOGUE, W.F.& J. BARNESCO., 1995 Ruby St., Rockford, ID) 



















| MACHINISTS’ FINE TOOLS. 


STANDARD TOUL CO., ATHOL, MASS. 
Catalogue and Price List free 





Pease [ron Planers, 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 








THE MOORE 
HILL, CLARKE & CO.,/5 wire og, 


156 OLIVER ST., BOSTON, MASS. 
Philadelphia, Pa. 


Friction 


. | Clutch 
THEMELICECLINOMETER Piles 


others, as a positive and accurate instrument for 
striking levels, angles or for plumbing. _ It is super- lJ -0 


ior in every respect to the spirit level. It is the first 
C me 








practical substitute for the spirit level ever offered 
to the public. It is also adapted to running grades 
and inclines of any degree from half inch to twelve 
inches to the foot. Send for circular. 


Melick Clinometer Co., 718 St. Charles St., 
ST. Louis, MO. 








HEAVY raed 


= CASTING: on 


ARTHUR R. KING FOUNDRY & MACHINE WORKS, 
ERIE, 11th & 12th STS., JERSEY CITY, N. J. 
GENERAL MACHINE WORK. CORRESPONDENCE INVITED. 


A MODERN GOUNTERSHAFT. 


ATTENDS TO ITSELF. 


A new and Perfect Friction Clutch. Self-oiling 
throughout. Self- oiling pulleys that do not spill, 
Tested by one year’s use. Saves care, worry and 
money 


THE STATES MACHINE co., 
R. B. Place and Commerce St., NEWARE, N. J. 

















FROM 1-4 TO 15,000 LBS. WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


) | now running prove this. 
Crossheads, Rockers, Piston Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia. Pa 
MI O N E Any manufacturer desiring to 


change the location of his plant or establish a new one, will be given a fine 
site with unsurpassed advantages, and also advanced a /iberal amount of cash, 
This offer is bona fide, and 








subject only to a satisfactory examination. 
only principals will be dealt with. Address 


WEST LYNCHBURC LAND COMPANY, 
LYNCHBURG, VIRGINIA. 





— THE — 


Seay Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut flve hundred (one end)in a day. In use in the 
leading R ailroad Cope of the country, Combination Cutter 
for removing 2 in., 2 14in.,2 1-2in. and 3 in. Flues, $50. Sent 
on approval to Railroad Co’s. Liberal Discounts to the Trade. 


VANCE TUBE CUTTER CO., Geneva, N. Yu 
LATHE 


Center Grinder 


For trueing hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 
Write for prices to 


- TRUMP BROS. 
MACH. CO. 


WILMINGTON, DEL. 



















THE 
= BROWNELL 
3 + ANTI-FRICTION 


38) 

htop or Thrust Bearing 
it FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 7 


G. L. BROWNEL L, 
WORCESTER, MASS. 
Correspondence Solicited. 




















AMERICAN GAS FURNACE 60., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


thee a Send for Catalogue. Estimates made for any mechanical 
meet ® 7 operation requiring high, even and controllable 
y temperature. 


No, SO NASSAU ST., 













NEW YORK. 
Quick-Action VISES, 


For Pattern Makers and Wood Workers, 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 












CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 


JAS. HUNTER & SON, 
North Adams, Mass. 











Improved Milling Machine, 


° Feed Entire Length of Table, 32’. 

2” Sleeve for Overhanging Arm and Column cast 
in one piece. 

2” Extra Large Spindles. 

=" Extra Long Bearings. 

2” Write for Full Description with Prices, 


THE LODGE & DAVIS MACHINE TOOL CO. 


MANUFACTURERS OF 


Engine Lathes, lron Planers, Shapers, Upright Drills, &c. 


Works: CINCINNATI, OHIO. 
EASTERN HOUSE: WESTERN HOUSE: 


64 Cortlandt Street, New York. 68 & 70 $. Canal Street, Chicago. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Sedéord, Mase. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








Eur an ats Trt hen Sy Pa 
ani es. gente, 
MOORE, 111 LIBERTY STREET, N — 





FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET. 


HILL, CLARKE & CoO., 
General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 
Iron Working Machinery. 


IMPROVED PATENT IRON 

PLANERS A 

SPECIALTY. 
152 

Union St., 

WORCESTER, We 
MASS, 


L. W. POND PLANERS. 


FOR QUICK DELIVERY. 
One Planer 38 in.x38 in.x10 ft. 
One Planer 44 in.x40 in.x12 ft., with 2 heads. 


HILL, CLARKE & CO., 


{56 OLIVER ST.,; - BOSTON, 












eS 
L. 8. STARRETT | STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 
SEND Stamp For Foti. List. 
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‘}BORING AND TURNING MILLS, 


a 


LAKE VILLACE, N. H. 





“Eclipse” ‘Hand Pipe- Cutting Machines. 
S No. 1.—Powerful, inex- 
pensive, simple tn construc- 
tion. Cuts and screws pipes 
Y% to 2-inch. Easily carried 
about. ” 
“ECLIPSE” Nos. 2 and 3. 
These oe powerful and most 
efficient 
machines 
: Sor cutting 
. large 
PIPES, with which one man can 
easily cut off and thread 6-inch pipe. 
No. 2 Cuts and Screws 2% to gin. 
a ™ . 2% tobin 
it will pay you to write us for 
particulars. 
a PANCOAST & MAULE, 
[Mention this paper. Philadel, hia. 
Bae We also build Power Machines. 














New Haven Manf’g Co.,; 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
ALMOST READY 


OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery, 


MANY NEW FEATURES. 


JONES & LAMSON MACHINE G0, 


SPRINGFIELD, YERMONT. 


COILS & BENDS 


— OF ——= 








IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


GHEAPEST 











| STYLE, 


H. B. BROWN & CO. 


EAST HAMPTON, CT. 


7 


] corrin ateicuton 2 svRACUSE,N.Y 


TAR CHWARAE 
MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
























COFFIN & LEICHTON, SYRACUSE, N. Y. 
3 FFELRESSER co 

4 <7 se NEW YORK. Reo, | 
RK FACTORY, HOBOKEN, N. i. ‘| 
ING ine Materials, rt | 
CT 2 Ng Materials, bIc., Hi 
AS jbrawi 5. Drawing pean 1 iF i 





— ments, Extra and Best Quality, } 

~ : German Drawing Instruments, 
Paragon. eid! Universal, Anvil Drawing, Helios, Blue Process 
Papers, Scales, Triangies, T-Squares, Drawing Boards, Standard 


Profile and Cross-section Papers. 


Catalogue to professional people on application, 














Fy pee C0.Z 








TEE L WIRE OF a 











Worcester, Mass. 
we Manufacturers of 


W. C. YOUNG & C 


S14 









P. BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





Blaisdell Engine Lathes. 


All Sizes from 14 p to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 


PECKS PRT DROP PRESS. 





BEECHER & PECK, CONN. 


DROP FORGINGS ce sree. 


BEECHER & PECK, NEW HAVEN CONN. 











D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


um §, 0 A. sux. 
PIPE CUMING & THREADING MACHINE, 


BEWARE OF IMITATIONS. 
None genuine without our Trade-Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use aspecialty. 


YONKERS, N. Y. 


Send for Circular. 





UFFALQ™ 
, A 
Se) ( 


p) BuFEaLo FORGE Co. 
T©)) BUFFALO, N. v. 


©) pict, SWS) 
ee “ao nd ILM WO = 


G WDQWSSLP NS a) ak OWS SERS SR SaaS 


FORS CUPOLAS.FORGES. URNACES &C. 
XHAUSTERS, STEAM FANS % 
 REATERS & VENTILATING WHEELS. 

~~“ ONIY UNSW > ~~ 


OTE 


DIV» Dreat tren 








ence. 
No links, levers, springs 
rings in or about the head. 
—— 





ADAMS 


A Altomatic Bolt-Threading & Nut Tapping Machine. 
Made in all Sizes to Cut from 1-4” to 6”. ¢. 
The simplest and most durable machine in exist- see 
The threading head is made entirely of steel. 
caps, cases, blocks or die 
Separate Heads and Dies 
Write for descriptive circular and price 


Capitol Mfg. Co., Rees St. near Halsted, Chicago, Ill., U. §. A. 











Set of 8 MANDRELS takes 
from 1’ to 7//. 





W. H. NICHOLSON & CO., 
WILKES-BARRE, PA. 





LANE’S 


Foundry & Machine 
WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines. 
The following sizes are 
carried in stock, made in 
large quantities, with spe- 
cial tools, at special prices: 
3. 4,5,6,7&9H.P. 


a F pe want one Engine, 
= it wil pay you to write us. 

a3 you handle large 
quantities, it will pay you 





wos = aS 





PATENT Bethe ry SCREW-CUTTING CENTER 
piwrer aco. TWIST DRILL GAUGE. 
fine Machinists’ Tools, —-E. Boston, Mass. —Send for Circular. 








CURTIS & CURTIS, 

66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER. 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 








SHARTLE’S 
BULL DOG. 








THE HARDEE 
YOU P , THE 
NGHTER ri HOLDS. 
CLASS ‘‘C,”’ 
This style is made from 1 in. to 8 in. or larger. Specially 
adapted to axle and roll turning, and Boring Bars. Guaran 


teed not i 
sty es. MANUFACTURED BY 


THE MIDDLETOWN (OHIO) MACHINE CO. 


»slip. Write for catalogue showing the different 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH 8T,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars - Prices. 


BOYNTON & PLUMMER, 


WORCESTER, MASS, 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 











v UNIVERSAL #PLAI N 


+ MILLING MACHINES 


EXCLUSIVE RE CIALTY | 


<> THE CINCINNATI MILLING MACH G2 
‘ PS. CINCINNATI. O- 








10 BUVERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine mac yr ry and * port on the same before buy- 
ng . Try usand be convine 
Ke also nTO drawings and blue prints, and chy’ PECIAL 
JIENTIQN 19, THE DESIGNING oF MACHINERY FOR ALL 
Se FY or Blue Book giving more 14 Al HE, 


JONES é& MACE, 
MECHANICAL ENGINEERS, 


1ivd W. Sth Street, Cincinnatl, O. 


> _ GUIDE 
5 by PULLEYS 


FOR 
LIGuAT 
BELTS. 











JOHN ROYLE & SONS, PATERSON, N. J. 





DAMPER REGULATORS. 





Our Steam Damper Regulator 
machine in the market. 





Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


Price, $60 and $100, 
it. Send for circular to Mason Regulator Co., Boston. 


is the most perfect and simplest 
Any one can apply 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 

High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE 


THE LOW a Ut 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, elt and Steam- 
Driven 


er tun | 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue, =—¥ 


THE OPEN- SIDE IRON PLANERS 


STANDARD OPEN-SIDE PLANER, Sizes 30’, 36’, 48’, 60”, 


b ne length. 
OPEN-SIDE EXTENSION PLANERS, Sizes 72” wide x 48” 
high x 10’ long, up to 120” 


wide x 72” high 
x 20’ long. 


Open. Side Frog and Switch Planers. 
Extra Heavy and Powerfully Geared Up. 


The DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 


ACME MACHINERY Co. 
CLEVELAND, OHIO, 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 


Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 
DIFFERENT 


KINDS. BRICK MACHINE; CAPACITY 10,000 to 


100,000 PER DAY. 
TM ” « Full FACTORY OUTFITS 


—— SELF- 
ase LOADING 
TRUCK. 





Hamilton 
OHIO. 






















PAT. DEC, 5, 1882. 
PAT. DEC, a 1883. 
PAT. AUG, 25, 1885. 

























DUMP CARS. 
PUG MILLS. Hull f | mnt 
ELEVATORS. THE LATEST & BEST INVENTIONS. CLAY , CRUSHERS. 


Cauatogue to THE FREY, SHECKLER COMPANY, BUCYRUS, OHIO, U.S.A. 


Catalogue to 


y TN 












fe Corliss Steam Engine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856, Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


66 99 
CORLISS ENCINE. 
DESICNER & BUILDER OF THE FAMOUS 
66 7” 
CENTENNIAL ENCINE, 
These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 


Exhibited at the Philadelphia Exposition, 1876 
machinery. 


The public will understand that we have no relations with American or European builders 
of so-calied ‘‘Improved Corliss Engines,'’ and that the final and perfected Engine of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 





ALSO MANUFACTORERS OF THE 


Conuss Pattyt Vermcan Toovuan Warsn Lee Bou, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 





BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Eic., Ete. 


The HILLES & JONES C0, "™S=™ 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 


AND A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boller Makers, Bridge Build- 
ers, Ship Builders, Rall- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 


THE AERATED FUEL COMPANY, 


425 Main Street, SPRINGFIELD, MASS. J. H. BULLARD, Manacer. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 


Represented by WILLIAM PICKETT, SON & CO., 170 Lake St., Cheam: W. S$. COLLINS, Sept. 29, 1885. 














171 Broadway, New York. CHILON JONES, Gananoque, Can. G.M. SMITH, Los Angeles, Cal. July 5, 1887. 
C. S. BARROWS, 46 Wade Building, Cleveland, Ohio, Michigan and Indiana. GILBERT & Feb. 5, 1889. 
BARKER MFG. CO., General Agents for the United States. Springfield, New York and Boston. July 23, 1889 


te We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 








" PAT'D JUNE [4 1887 


r work on 


fo 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 


drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 





ee Location, Found Cusmalte and ashi and Pattern Shop Equipment afford 
us special facilities for furnishing HEAVY CASTINGS 
TO ORDER, in any quantity up to size 20,000 lbs., or SMALL CASTINGS 
where large quantities are required. Get our estimates and prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


3d and Walnut Streets, ALLENTOWN, PA. 
| M For Reducing and Pointing Wire. 
| 


- 
CROWELL'S POSITIVE PRESSURE BLOWER, ACHINER 
FOR 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
1 For Machines or Information, address the 
Manufacturer, 


Blast and Smelting Furnaces, Forges, Cupolas or any Pneu- 
18. W. GOODYEAR, Waterbury, Ct. 


matic Service where a positive pressure or Vacuum is desired. 
Any pressure from 1 to 10 Ibs. can be obtained, and main- 
tained. Slow running. Minimum of power required. 
MANUFACTURED BY 
HONESDALE IRON WORKS, 
CHESTER, PA. 
Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
\ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 


HONESDALE, PA, 
[IN DRY OR GREEN SAND AND LOAM. 





































BEAUDRY’S 
DUPLEX 


FORGING PRES, 


PUNCH & SHEARS. 
BEAUDRY & CO., 


Formerly of Beaudry's Upright Power Hammer, 


SOLE MANUFACTURERS. 


Also Manufacturers of 


HARD COAL HEATING FORGES, 
Room 4, Mason Building 


70 KILBY STREET, 
BOSTON, MASS. 
FACTORY, 6 MEDFORD ST., 








(Near B. & M. Depot ) 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


Use, Over 2,5 


in 





10 TELEPHONE BUILDING, 


= 
SILES AGENTS: WL. SIMPSON, t800RTLANDT STREET, Y 


25 to 1,000 H. P. 


These engines are the combined result of long ex" 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotativespeeds. Highest attainable Economy 


= inSteam Consumption and superior regulation guar- 
> anteed. 


Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
N. W. ROBINSON, 154 ae St., Chicago, Ill. 
tt ROBINSON & CARY COMPANY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 





THE ALBANY STEAM TRAP (0.’S 






y. Automaticall 
condensation 


the coils are above or bel 
level in oiler, doing awa 


_ purposes. 
We 


Valves.— 


Bucket, 


and other mechanical devices for such 


also manufacture Blessing’s gi 
Patent Renewable Seat Stop and Check “3 
Send for Circular. 


. Albany Steam Trap Co., 


BUCKET AND GRAVITATING 


- Ft A 


drain the water o 
rom HEATING OILS 
and return it to the boilers whether 











ow the water 
y with pumps 





Albany, 
N. ¥. 


Gravitating. 





“OTTO” GAS ENGINE WORKS, 


SCHLEICHER, SCHUMM & CO., 
833d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency,18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 

** Otto’? Gas Engines. 
VERTICAL 

£6 Otto®’ Gas Engines. 
TWIN CYLINDER 

** Otto’ Gas Engines. 
COMBINED 

“OTTO'’ GAS ENGINES AND PUMPS, 

- COMBINED 
“OTTO” GAS ENGINES AND DYNAMOS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ther Gas Engine doing the same work. 


VAIN DUZEN 
CAS & CASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 


RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


AN DUZEN 
Gas & Gasoline Engine Co. 
60E. 2d St., Cincinnati, O. 


PLANER VISES. 
THE GILKERSON MACHINE Co., 
HOMER, N. Y. 


ESRAINARD EMGILLING IMGACHINES 


AND GEAR CUTTING MACHINES. 
30 Different Styles and Sizes. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


MACHINERY ON HAND 


Engine Lathe, 14 in. x6 ft. 























Fitchburg, new 


in.x6 ft. Hendey, 
* - 14in. x6 ft, Prentice, o 
“ a 15 in. x6 ft. Porter. i 
” 16 in. x6 ft. Fitchburg, ‘ 
-” 16 in. x8 ft. Hendey, ss 
“ 16 in. x6-8 ft. Prentice, ” 
16 in. x8 ft. Mc Mahon, 
seg 16 in.x9 ft. Old pattern, good ed 
bad 18 in. x8 ft. New Haven, fair 
- 1s 1n. x10 ft. McMahon, new 
* 20 in.x10-12 ft. id pe 
20 in.x 10-14 ft. Wright, ee 
= 20 in. x10 Fifield, “ 
« 20 in.x 8 ft. Wood light, good order 
« 24 in. x12 ft. Wright, new 
“ 27 in.x12 ft. Lathe & Morse, “s 
6 * 28 in.x16-18 ft. Fay & Scott, 
“ bad 30 in, x16-18 ft. Wright, “ 
“ “ 32in.x16 ft. Fay & Scott, “ 
P ulley Lathes, 39 in., 2 heads, Niles, A-1l order 
26-36 50 in. Stevens, good order 
Fox Lathes, osama sizes, “ “ 
Turret Lathes, 15-20-40 in, new 
Chucking Lathes, several sizes, good order 
Planers, 10 in. x10 1n. x24 in, Hendey. . “ 
16 in. x16 in. x3 ft. Lathe & Morse, new 
= 22 in. x22 in.xd ft. Wheeler, “ 
” 24 in.x24in.x6 ft. Lathe & Morse. - 
ie 24 in.x24 in. x6 ft. Fitchburg, " 
“ 24 in.x24 in. x7 ft. New Haven, fair 
” 26 in.x24 in. x8 ft. Pond, good 
- 48 in. x45 in.x10 ft. Heavy pattern, sed 
Shapers, 12 in. stroke, Gould & E berhardt, fair 
2in. Prentiss, new 
o l4in. “ Trav. head, Fitchburg, " 
” ——— Wright, “ 
sad a fe. “ Hendey. good order 


“ “ 


D. Lodge, Davis, 


new 
Drills, 3 Spindle Garvin's, good order 


. Comb Whee! Lever, Prentice. new 
“ 3 a Back geared, * 
“ Min. Self. feed, “ oe 
‘ iit. “* Blaisdell, be 
* i. ™ ad “ Currier & Snyder, 
*« 2h. “ wah veal Lodge, Davis, 
°* Oe, * * ad Prentice, 


A Large Assortment of other Tools, New and Second 


Hand. Send for Complete List. 
68 Cortlandt aL, o.¢.2 te Sofa. em. 
NEW YORK. | New York Machinery Wareroome. 


Corliss - Engines 
Of the highest type, in all 


sizes. are made by 


The Lane & Bodley Co. 
CINCINNATI, O. 


The merits of their engines are 
described in an illustrated pamphlet, 
which will be sent to any one inter- 
ested. 





THE PORTER-HAMILTON, 


The best Engine in petro ee Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies net free to any address on receipt of Ten 
nts in Stamps (for postage). 


Chas. A. Strelinger & Co., ave" Detroit, Mich. 








THAT 
for Noise 
SS sa 








C. H. DE LAMATER & CO. 


Foot of West 13th Street, New York, and have sold 


ness to the De Lamater Iron Works (incorporated 


Jersey. 


in order te close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Machinery, 


such as lathes from 15’ to 88” swing, planing ma- 
chines 48’’x45'’x10’, 53/’x 50’’x12’, 17/’x14/’x24', 72’’x 
69'’x24’, and various other sizes; ‘drilling machines, 
slotting machines, shaping machines, boring ma- 
chines, bolt- cutting machines, cutting- off machines, 
nut tappers, milling machines, gear cutters, emery 
tol grinders, portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 
Punching and shearing machines for boiler makers 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash- 
ers, packings, pipe and fittings, iron and brass 
valves. Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers, and two 
x16’ and one 10’’x20’” Rider cut-off engines. 





have closed their extensive manufactory at the 
the Hot Air Pumping Engine and Steam Pump busi- 


in 1889), and the Propeller Wheel business to the 
Samuel L. Moore & Sons Co., of Elizabethport, New 











Eclase Cars s Engine 


NON-CONDENSING, 
CONDENSING COMPOUND 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE- MAKING 


REFRIGERATING © 
MACHINERY. 


Send for Special Cireular. 








FRIGK GOMPANY,Buers 


WAYNESBORO, PA. 












M. e. BULLOCK MANF'S. 5.00. 


gines: 
Wo) 

FAIL. 
WAMOW. DR 
BAND, FRICTION 


— ASISTS, 


MINING MACHINERY. 


. CHICAGO, u.s.A. 








ENGINES from 15 to 400 Horse eae 


Boilers of Steel and Iron supplied to the 


) trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 
EAGLE 

ANVIL 

“3g WORKS, 


Trenton, N. J. 


The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 





Bs 
So. 









Send for Circulars. 





The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 





The most useful 
patented improve- 
ment indrillpresses 
for years is applied. 


Something New! 

One, two, three, and 
four spindle drills for 
light work. 











Over 1,000 in use. 
Buy the latest and 
best. Special ma- 
chinery to order. 


Catalogue of fine 


ngrinales driven ti ; 
L tools free. 
Dwight Slate Machine Co. 


belts. Large drivin 
vers ple speeds pro- 
HARTFORD, CONN. 





FOR SALE, encines 


ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above, 


NEW AND SECOND-HAND 


MACHINERY 


FOR IMMEDIATE DELIVERY. 
One Fifield Lathe, 30 ’x16’. New. 
One Lathe and Morse Lathe, 82’’x15’. New. 
One Blaisdell Lathe, 28’’, raised to swing 36’ on 12 
bed. In good order. *Second- hand. 
One Fifield Lathe, 38’’x14’. New. 





One Powell P lane r, 30’’x30''x8’. New. 
One Powell Planer, 36’’x36''x12', with 2 heads. New, 
One L. W. Pond Planer, 44’’x40’’x12 ‘, with 2 heads. 


New. 
>ne Slotting Machine, 16’ stroke. 
One Be ment Steam Hammer, cylinder 16x44’ 
rated 3500 lbs. In fine condition. 
Send for Complete List of New Tools. 


HILL, CLARKE & CO., 


156 OLIVER STREET, BOSTON, MASS. 


HERRICK & COWELL, 


MANUFACTURERS 


Drill Presses, Power & Foot Presses, 


Second-hand. 














Emery Wheel Machinery, "Paper Box 
and Special Machinery. 
NEW HAVEN, 


SEND FOR CATALOGUE, 


CONN. 





BALL AUTOMATIC 


ERIE, 


The characteristics of these Engines are Beauty 


CUT-OFF ENGINES, 


PA. 
of Design, Superior Finish, Limited Feet in Space 


required, Economy of Fuel, Perfection of Regulation. 





CHARLES R. 
NEW YORK SELLING OFFICE, 








VINCENT & CO., 
15 CORTLANDT 


STREET. 

























20 AMERICAN MACHINIST [May 15, 1890 
BROWN & SHARPE MFG. CO., aaa CoO. 





PROVIDENCE, BI, U8 A, 


MICROMETER CLLIPERS. 


Price of each, $4.50. In Morocco Case, $5.00. 


a AO or Patented April 23, 1878. Jan. 22, 1884. 


» BL 


Providence 





These Calipers measure all sizes less than one-half inch 
by thousandths of an inch. They can 
be conveniently carried in the pocket. 
The No. 2 is suitable for measuring 
sheet metal, wire, etc. The No. 4 is 
preferred by many classes of machin- 
ists, tool makers, watch makers, etc. 





Sotp By ALL Leaping HarpwaRkeE & INsTRUMENT DEALERS. 


S. A. SMITH, Western Representative, 
23 80. CANAL STREET, CHICAGO, ILL. 








NILES TOOL WORKS, 


HAMILTON, OHIO, 


PLANERS A SPECIALTY. 


* New Patterns 1889. 

Strictly first class. Moderate prices. Perfec- 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- 
ings. The 
smoothest 
running 
Planers. 


NEW YORK, 
98 Liberty St. 






















CHICACO, 
Phenix Building, 


PHILADELPHIA, 
705 Arch 8t. 


PITTSBURCH, 
Lewis Block. 


















—_ (@ THE YALE & TOWNE MFGCO, 
\ | \ E > STAMFORD CONN 
: (s NEW YORK. CHIGAGO,PHILA.BOSTON 


JENKINS BROS, VALVES. 


very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 
I s used only in the Jenkins Bros.’ Valves. 
WY one are genuine unless stamped with “ Trade Mark.” 
$} hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


ENGINE LATHES, SHAPERS & DRILLS. 
PLANERS, MILLING MACHINES. 


24”, 82”, 86”, SHAPERS, 
15” and 20” Crank, 20’, 26’, 32’ Geared- 
ENGINE LATHLs, 
16”, 18”, 19”, 21”, 24”, 24”, 30”, 
82” & 38”. 
ie in, Upright Drills, 25 in. ry Geared 
24 ‘ 


28, 32 and 40 inch Power Feed avril, 


6, 

























THE 


S. ; Lodge & Davis Machine Tool Co, 


Manufacturers of 


24” PLANER. a 
IRON & BRASS WORKING MACHINERY. ! 
WORKS, CINCINNATI, OHIO. 
Write for prices; it willpayyou. Special attention given to complete outfits. 


BOSTON, 
23 & 25 Purchase St. 


THE GARYIN MACHINE 


CHICAGO, 
68 & 70 8. Canal St. 
See Advertisement on page 16. 


EBERHARDT, 


Newark, N. J. 


NEW YORK, 
64 Cortlandt St. 


GOULD & oy 





| 
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Universal Milling Machine. 
SUIT! ‘sieue[g ‘seqzeT “SOOL « 


S10410M UOI] PUY ,SISLAIGOVP{ JO SloINjoesynULY 





“sTTLIq pure sourgoryy 


Gear and Rack Cutting, Milling 
and Index Drilling to Order. 


PATENT Supers. 





“om igi yore S1zE 





Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, Com-— 
bination Lathe Chuck. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO. HARTFORD CONN. 
MANUFACTURERS OF q pes 
STANDARD MACHINE WRENCHES (gg _ 


DROP FORGED OF Qs 
BAR STEEL 
INI6 SIZES. 
















€ 


Rs. 
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THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 


Ts we: MACHINERY. 


f 1dr, & 16tx. Moxtrors 


























Double Key 
Lathes, 


SpeedLathes, 
Slide Rests, 


Revolving 
Chucks for 
Globe Valves 


= Two-Jawed 
= Chucks, 


3 Small Toole 


en. 


WARNER & SWASEY, Cleveland, 0. 
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Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 


v. M. ALLEN, Present. 





issued by the Lexington Gear Works, of Lex-.| WM. B. FRANKLIN, VICE-PRESIDENT. 
ington, Mass. . 
GEORGE B. GRANT, Proprietor. | F. B. ALLEN, Seconp Vicre-PRESIDENT. 





J. B. PIERCE, Secretary & TREASURER. 


, Key-Seating Machines 
a and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OB 


New and Second-Hand 


Lathes, Planers, Le at 
or anything in Mac 


or Supplies. 
DAVIS 












THE G. A. GRAY CO. 
Cincinnati, Ohio. 


PLANERS 


AND 


PS a 


NGS. PRATT ny LETCHWORTH, 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 












W. P. 


Rochester, N. 
Works at North Bloomfield. 





‘. 


























TORRINGTON, GNN. 


OMANUFACTU RERS OF 


RACHINETOOI 








24” Pillar Bia. 15” Pillar Shaper. | 25” Pillar Shaper. | 

















Manufacturer 





J.M.CARPENTER Bosra 





Sizes, 12’’, 16", 24’, 26’’, 80” in stock. 
GEAK AND RACK CUTTING TO ORDER, 





LAIGHT & CANAL ST. STS., NEW YORK. 








APS & DIE 


PAWTUCKET.R. I. 





